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Castings Give Beauty to 
Modern Awnings 


WNINGS, used extensively to pro- 
tect the windows of business es- 
tablishments, office buildings, hotels 
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and residences from the hot rays of a 
mid-summer sun, are changing in style 
constantly to meet the whims of a 
fickle buying public. Awning manu- 
facturers have used castings for a long 
time in the construction of their prod- 








Courtesy New York Awning Co 


Castings Used on Awnings Are Designed To Harmonize 
with the Store Fronts 


uct, but in recent years, greater elab- 
orateness has been secured by using a 
wide variety of castings. The remark- 
able progress which has been made in 
the beautification of store fronts now 
is reflected in the types of awnings 
used. Specially designed awnings, cre- 
ated either by the architect or the man- 
ufacturer of awnings, blend into the 
decorative arrangement of the building. 
An awning of the type shown in the il- 
lustration, has special ornamental ex- 
tension arms and hinges on which 
bronze castings are used. The awning 
is of the recess box type, with the op- 
erating mechanism, constructed in part 
of castings, all concealed behind a 
marble post and operated through a 
small rosette opening in the post. A 
special type of casting is used for the 
rosette. Other types of ornamental 
awnings have such parts as folding 
arms, hinges, front bars, etc., made 
from the product of the foundry. 





Find Where Castings Can Be Sold 
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CONTROL 


LATURKS 
New Lype of 


Open-hearth Furnace 


Fig. 1\—Tapping a Heat From the New 
Hearth Furnace 


Ope ti- 


ROM 1900-1902, the business world passed 
pret a period called by one chronicler an 

“epidemical” spirit of consolidation. It was 
during that era of stock manipulation, previously 
unparalleled in the history of the country, that 
the American Steel Foundries, Inc., was organ- 
ized. The company was formed by a merger of 
the American Steel Casting Co. with its three 
plants at Chester and Sharon, Pa., and Alliance, 
O.; Franklin Steel Casting Co., Franklin, Pa.; 
Reliance Steel Casting Co., Pittsburgh; Sar- 
gent Co., Chicago; Leighton-Howard Steel Co., 
East St. Louis, Ill.; and the American Steel 
Foundry, Granite City, Ill. Joseph S. Schwab, 
a younger brother of Charles M. Schwab, then 
president of the United States Steel Corp., was 
the first president of the company. Judge E. H. 
Gary, former chairman of the board of the United 
States Steel Corp., was one of the members of 
the board of directors. 

The company continued to expand and in 1905 
the Simplex Railway Appliance Co., Hammond, 
Ind.. was added to the combination. With- 
in the past few years the company has acquired 
the Damascus Brakebeam Co., Cleveland, and the 
Verona Steel Castings Co., Pa. The 
American Steel Foundries also controls the Gales- 
burg Malleable Iron Co., Galesburg, IIl., which 
recently became a part of the company, the 
Griffin Wheel Co., Chicago. 

American Steel Foundries the 
manufacture of railroad castings and equipment, 
although several plants of the group are devoted 
to the production of miscellaneous castings. In 
all, 13 plants compose the American Steel Found 
ries exclusive of the Griffin Wheel Co. Including 


Verona, 


specializes in 
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By Norman F. Hindle 


the Griffin company the number is increased to 
25. The company is one of the largest makers 
of steel castings in the United States, if not in 
the world, having an annual capacity of over 
500,000 tons of steel castings per year. The 
Griffin Wheel Co., manufactures gray iron cast- 
ings. 

At the time of the formation of the American 
Steel Foundries, the Sargent Co., previously men- 
tioned, was known as the Chicago plant. When 
the president and the board of directors inspected 


Furnace, Showing the 


and Burner Hole 


Construction of the 


Pe ep Hols 


Fig. 2—End 
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Fig. 
that plant they immediately decided that it was 
too small to accommodate the volume of business 
expected from the Chicago territory. They con- 
sidered several sites in the vicinity of Chicago 
and decided to locate a new plant at Indiana 
Harbor, Ind., because of its advantageous posi- 
tion. It was situated along the Indiana Harbor 
canal and within close proximity to the Penn- 


sylvania, New York Central, Elgin, Joliet & East- 


ern and Baltimore & Ohio railroads. Thus, with 
the recent dock development along the canal, that 


Used in the 
Well as Above the Door 


Fig. 4 —Arched Construction Is Doors 
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3—The Furnace Is Encased in Steel Plate and the Doors Are Water Cooled and Hydraulically Operated 


plant is supplied with both rail and water trans- 
portation facilities. 

The Indiana Harbor plant occupies the south- 
west corner of the 162-acre site owned by the com 
pany. It consists of a main office building, plant 
laboratory, two large foundry buildings, power 
house, carpenter shop, supply house, pattern stor- 
age containing approximately 30,000 patterns, 
research laboratory, which was described in the 
Oct. 1 issue of THE FOUNDRY, and several smaller 
buildings. The plant has a capacity of 3000 
tons of steel castings per month. 

Metal is melted in three 
furnaces and one 3-ton electric 
of the open hearths are of the 
but the third is a specially built furnace designed 
by Arthur L. Stevens, consulting engineer, Chi- 
cago. This furnace many features which 
deviate from the regularly accepted methods of 
open-hearth fur- 
the 


open-hearth 
Two 
type 


25-ton 
furnace. 
regular 


has 
construction and operation of 
naces and for that 
foundryman. 

The unit is an 
mensions are approximately 15 x 43!» feet. 
walls are 18 inches thick lined 
silica brick some of which were supplied by the 
American Refractories Co., Pittsburgh, Harbison 
Walker Refractories Co., Pittsburgh, and the 
North American Refractories Co., Cleveland. The 
hearth is constructed in the usual manner and 
the bath has a depth of 24 inches when the fur- 
nace contains a 26-ton heat. Figs. 2 and 4 show 
the construction of the inside of the furnace. 

As illustrated in Fig. 3 the entire furnace is 
encased with '%-inch steel plate. This 
the radiation and the infiltration of 


reason is of interest to 


overall di- 
The 
with 


acid furnace whose 


and are 


reduces 


losses air. 
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The only parts of the furnace that 
are not encased are the ends as may 
be in Fig. 7, and the roof as 
shown in Fig. 3. A _ back view of 
the furnace shown in Fig. 3 and 
an end view in Fig. 7 and a front 
view in Fig. 1. As may be noted from 
Figs. 1 and 9, the regenerators also 
are enclosed with steel plate. 

The furnace fired from either 
end. A nozzle, specially designed by 
A. L. Stevens, is used to atomize the 


seen 


is 


is 


Regenerators are encased in %4-inch 
steel plates, as in the furnace proper, 
and are lined with an insulating ma- 
terial manufactured by the Celite 
Products New York to reduce 
radiation. 

The regenerators are so constructed 
that the heat absorption of the brick 
reaches a maximum at a definite in- 
terval. This interval is 15 minutes 
and the direction of the flame is re- 
versed, The on one end 


Co., 


burner is 
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Plan View of the Installation, 
Control 


Fig. 5 


time the material for 
was secured, 1502 heats 
been taken from the furnace. 
This is several hundred heats 
than usually are taken from the ordi- 
nary type of open-hearth furnace. 

One of the features of the furnace 
is the construction of the regenerators. 
trouble experienced 
construction because it 


At the 
article 


oil. 

this 
had 
more 


Considerable was 
during their 
was necessary for the excavation work 
to go 8 feet below the water level at 
the Indiana Harbor plant. The depth 
necessary the regenerators 
are deeper and shorter than the usual 
They do not extend back under 


because 


is 
type. 
the charging platform and thus allow 
a more compact form of construction, 
be seen in Figs. 5 and 6. 


as may 


504 


Various 


Showing the Location of the 
Devices 

shut off and the burner on the 
posite end turned on. 

The flues of the furnace are 
structed in much the same manner as 
those of other open-hearth furnaces 
with the exception that a superheater, 
which at the right in Fig. 
9 and whose construction may be noted 
in Fig. 6, is placed in the outside flue. 
This coil superheats the steam or air 
for atomizing the oil, reclaiming lost 
heat and reducing the stack tem- 
perature. The stack temperature 
about 800 degrees Fahr. and the tem- 
perature of the superheater is about 
Fahr. 

The furnace is equipped with water 
which are by 
hydraulic pressure. Part 


op- 


con- 


shown 


1S 


is 


900 degrees 


operated 


of the 


cooled doors 


Sys- 


tem of valves regulating the doors 
may be seen in Fig. 10. Water cir- 
culates through the furnace cooling 
the necessary parts. Safety devices 
protecting the furnacemen from sparks 
and hot metal are provided in the 
form of sheet steel shields with wire 
gratings for making observations. 
The mechanism which reverses the 
flow of gases is operated hydraulically 
and may be seen in Fig. 9. 

Fig. 10 shows the instrument board. 
These instruments combined with the 
expert handling by the melters, are 
responsible for the close control pos- 
sible on the furnace. Three gages 
are mounted on the left of the board. 
The top instrument indicates’ the 
amount steam to atomize 
the oil at any one The 
ond in line an integrating steam 
meter which gives the number of 
cubic feet of steam used during the 
A temperature indicator for as- 
of the steam or 
the 


used 


of 
time. sec- 


is 


heat. 
certaining the heat 
air below 
tegrator. 

A carbon dioxide recorder 
cated at the right of the temperature 
indicator. This recorder gives the 
CO, content of the outgoing gases as 
they through the slag _ pocket. 
The instrument gives the furnace op- 
erator control of the combustion of 
fuel in the furnace. The CO, in the 
Stevens designed furnace main 
tained at about 14 per cent. 


situated steam in- 


is 


is lo- 


pass 


is 


Describes Instruments 


A clock at the middle of the board 
indicates the time for reversing the 
heat in the furnace. A brass handle 
with a brass scale on both is 
located immediately below the clock. 
This handle regulates the height of 
the damper in the flue in other 
words regulates the stack draft. Its 
may noted in Figs. 


sides 


or 
construction be 
5 and 6. 

A continuous temperature recorder 
is mounted at the right of the clock 
to show the temperature of the super- 
heater. It would be possible to op- 
erate the furnace by reversing the 
heat in the furnace according to the 
temperature of the superheater be- 
cause, the brick in the regener- 
ators becomes saturated with heat, 
more and more passes to the super- 
heater and its temperature. 
However, it is felt at the Indiana 
Harbor plant that better efficiency 
may be obtained by reversing at in- 
tervals of 15 minutes. The tem- 
perature recording instruments were 
made by Leeds & Northrup Co., Phila- 
delphia, and the meters by the Re- 
public Flow Meters Co., Chicago. 

A mechanism controlling the 
supply is located in front of the in- 
strument panel, as shown in Fig. 10 


as 


raises 


air 
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Air is supplied by two fans manu- 
factured by the Buffalo Forge Co., 
Buffalo, N. Y., and illustrated in Fig. 
8. They are driven by induction 
motors made by the General Electric 
Co., Schenectady, N. Y., and are 
equipped with starting compensators. 
The two blowers are not used simul- 
taneously but are used in 12 hour 
relays to secure longer life and to 
insure against breakdowns. 

Since the speed of the gases across 
the bath are dependent upon the stack 
draft, the air pressure and the vol- 


at the downtakes near the bath to 
increase the accuracy of the readings. 
The pressure difference usually amounts 
to about 0.03 inches of water. The 
pressure just is sufficient to prevent 
a discharge of gases through the 
openings in the furnace. When the 
furnace is in operation, a small flame 
may be seen above the doors show- 
ing the slight pressure and indicating 
that no air enters the furnace. An 
automatic control device for securing 
the proper pressure difference across 
the bath is located at the extreme 


heat. In many ways the quality of 
the steel produced is dependent upon 
the quality of the melter. 

This is the first of two articles on the new 
type of open-hearth furnace operated at the 
plant of the American Steel Foundries, Indiana 
Harbor, Ind. The second article will appear 
in an early issue. 


Pittsburgh Foundrymen 
Hold Meeting 


The regular monthly meeting of the 
Pittsburgh Foundrymen’s association 
was held at the Fort Pitt hotel, 





iguveras 






































Fig. 6—Transverse Section of the Furnace,Showing the Location of the Regenerators 


ime of gases, the control of these 
items is of major importance. The 
control of the stack damper has 
been described previously. The air 
control mechanism, also previously 
mentioned, consists of a handle at- 
tached to a shaft. The opposite end 
of the shaft is connected to a shut- 
ter-type valve situated in the air de- 
livery pipe just above the valves that 
direct the air flow toward the re- 
generators. A dial mounted above 
the handle is marked in such a man- 
ner that each interval represents a 
‘\-inch opening or closing of the 
shutter valve. The air flow is regu- 
lated by turning the handle the de- 
ired amount. 

The two gages at the extreme 
right of the instrument board are 
draft indicators. One indicates the 
stack draft and the other the air 
pressure, These pressures are taken 
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right of the board, as illustrated in 
Fig. 10. 

From the previous discussion, it may 
be seen that the many factors gov- 
erning open-hearth furnace operation 
are under control. Stack draft, in- 
coming air, combustion of the fuel, 
flow of gases in the furnace, tem- 
perature and pressure of fuel and 
steam, all may be controlled. Prac- 
tically the only variable in the 
furnace is the oxygen introduced by 
the iron ore addition. The control 
of this phase of melting and refin- 
ing the metal is a matter of judgment 
on the part of the melter and may 
be attained only by close observation 
and long contact with the manu- 
facture of high quality steel. 

The melter at all times must know 
the condition of his furnace and be 
able to correct any difficulty that 
may arise during the making of a 


Pittsburgh, May 20. The officers for 
the coming year were elected as 
follows: L. W. Mesta, Mesta Machine 
Co., Homestead, Pa., president; W. E. 
Troutman, Duquesne Steel Foundry 
Co., Coraopolis, Pa., vice president: 
William J. Brant, Pittsburgh, secre- 
tary-treasurer. Members elected to 
the executive committee are: C. D. 
Carey, American Steel Foundries, 
Verona, Pa.; L. V. Stevens, Marine 
Mfg. Co., Pittsburgh; R. N. Cook, 
Eclipse Pattern Co., Pittsburgh; F. C. 
T. Daniels, Mackintosh-Hemphill Co., 
Pittsburgh; H. F. Sieffert, Westing- 
house Electric & Mfg. Co., East Pitts- 
burgh, Pa. Prior to the election of 
officers A. D. Lynch, director of per- 
sonnel, Ohio Brass Co., Mansfield, O., 
addressed the meeting. He urged 
better co-operation between the man- 
agement, foremen and workers of all 
classes employed in the foundry. 
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menican Thass Foundry Practice 


HILE all brass foundries are 

operated along lines that are 

similar in that the brass has 
to be melted and then poured into 
molds of tamped sand to give shape 
to the product, there are so many 
differences in methods of melting, 
construction of the molds, the manner 
in which the metal is introduced into 
the cavities that shape it after solidi- 
fication, the composition of the alloy 
and the temperature at which it is 
poured, that each foundry may be 
said to possess an individuality of 
its own. No two are operated ex- 
actly alike in all respects, although 
each may specialize in the same class 
of castings, such, for instance as 
plumbing goods in which trade there 
is a considerable variation in methods 
used to produce castings. 

One founder will insist on pouring 
all molds vertically. That is, the 
molds held together by screw 
clamps are set on edge vertically, and 
the metal is poured through holes 
made in the top ends of the flasks. 
Another making exactly the same sort 
of castings will pour his molds _ hori- 
zontally. A third prefers to use all 
snap flasks, and still another is equip- 
ped entirely with iron or steel flasks. 
Some use crucibles and others do not. 
Nevertheless they all make similar 
castings and compete with each other. 


Varied 


methods of 


Methods 


Are 
Divergence in opera- 
tion by no means is confined to shops 
For 
corporations op- 
erate foundries. Are the va- 
rious plants synchronized? Far from 
it! This results in a consultant fre- 
quently finding foundry of the 
corporation wrestling with a problem 
that long ago has 
factorily by a sister unit. Because 
of the manner in which the minds of 
men operate, and the different ways in 


catering to the plumbing trade. 
example, numerous 


several 


one 


been solved satis- 


which they approach the same _ prob- 


lems which result in different and in 
many cases equally good solutions, 
it is too much to expect common 


methods of operation in all foundries. 

When a number of 
trate their minds on certain mechani- 
cal operations and arrive at different 
results at- 


people concen- 


solutions, some of the 
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Ly Charles 


Vickers 


Part I—Molding Small Jobbing Work 


tained will be superior to others. If 
by some process of elimination the 
better methods could be put into prac- 
tice by a group of founders making 
the same type of castings, to the ex- 
clusion of the inferior methods, there 
would result a steady and continuous 
improvement in methods of manufac- 
ture, accompanied by a decrease on 
the amount of trouble encountered. 
Such a method of synchronizing the 
operations of different foundry units 
could be applied easily by a corpora- 
tion operating several foundries in dif- 
ferent cities. 

In the case of unrelated foundries, it 
might be necessary for those catering 
to each specialized line to organize 
a group for the purpose of exchang- 
ing information, as has been done by 
manufacturers in other 
It also would be necessary for the 
group to engage the services of some- 
one competent to decide what new 
methods should be adopted. Such in- 
formation then should be distributed 
to all members. 


businesses. 


Advantages Not Lasting 


founders when approached 
with proposition might feel 
they have to an ad- 
vantage that might lay in some sup- 
method of work- 
However, a 


Some 
such a 
would sacrifice 
posedly improved 
ing they had devised. 
little consideration of the matter will 
that advantages of that sort 
never last, for the competitor who 
wants to detect them certainly will do 
so sooner or later. This probability is 
that manufac- 
becoming broadminded in 

For example, one corpo- 


show, 


recognized so well 
turers are 


this respect. 


ration in the heavy: machinery field 
devised a special process which pro- 
duced a greatly superior cast iron, 
but instead of trying to keep this 
a secret, an invitation was sent to 
the engineering staff of its largest 
competitor to visit the plant and 


view the process in its entirety. 
When the inspection was made, the 
visitors not only were shown all de- 


The re- 
bene- 


but were entertained. 
sult friendly reciprocity 
ficial to both. It has been the ex- 
perience of the author in his visits 
to many foundries, that practically all 
little trick that 


tails, 
was 


use some would be 


useful to others in the same business 
if passed along as an exchange. As 
the case stands now, there is little 
or no advancement from year to year. 
Everybody seems to get into trouble 
periodically. In fact, some foundry- 
men never seem to get out of trouble. 
We have the same old _ porosity 
troubles; the same old losses through 
leakage, and the same blowholes and 
dross, and they recur over and over 
again periodically in every foundry. 
Just about the time we think that we 
have licked these things, we find our- 
selves suddenly in the midst of a new 


epidemic. Undoubtedly the brass 
founders of the present day have 
much more to contend with than 
their forbears due to impurities de 
rived from the newer elements intro 
duced into copper alloys, and nov 
found in the secondary metals. 

In the case of red brass ingot 


about the worst of these is aluminum, 
which should be conspicuous by its 
total absence in the case of all brass 
castings required to hold pressures 
as small as those even of city water 
systems. The only excuse that prop- 
erly can be advanced to account for 
the presence of even a trace of this 
element in red brass ingot is ignor- 
ance of the mode of procedure of 
removing it from the metal, an op- 
eration that only can be understood 
through practical demonstrations. 


Follows Iron Molding 


of metals and 
with more fully 
present article 
molding of 
brasswork 
meth- 


Since the subject 
alloys will be dealt 
in future articles, the 
will be devoted to the 
small and loose jobbing 
As previously stated different 
ods of making molds are employed to 
produce castings. The nature 
of the patterns to be molded governs 
this and some of the ways used may 
to call for considerably un- 
work on the part of the 
molder. One manner in which 
for brass are put up follows closely 
the methods used for iron in that 
when the cope part is ready to be 
rammed with sand, the 
when the latter are 
place and are 
The latter is 
top of the 


brass 


appear 
necessary 
molds 


sprues and 
necessary, 
rammed 

struck 


flask, 


risers, 
are set in 
with the 
off flush 


cope. 
with the 
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the sprue pins are removed, and the 
hole so made is funneled out before 
the cope is lifted off. A _ tubular 
sprue cutter may be used instead of 
the pins and the sprue punched be- 
fore the cope is lifted. These meth- 
ods are found satisfactory for cer- 
tain kinds of brass work made on a 
production basis. 

However, this method is not satis- 
factory in the case of castings that 
cannot be put on a production basis, 
but must be made by skilled molders. 
A different method of handling the 
cope has to be adopted. This method 
is peculiar to brass foundries special- 
izing in miscellaneous jobbing work, 
which are fairly numerous in all our 
large cities. Two classes of that sort 
of jobbing brasswork may be consid- 
ered, namely: Castings ranging from 
one to several hundred pounds, and 
castings under one pound. The cast- 
ings vary in size and are irregular in 
shape. The latter type generally is 
ordered in small quantities, from one 
casting per pattern up to a dozen or 
more. A flaskful of such patterns is 
known as a side and the side may con- 
sist of a dozen or more patterns from 
no two of which a similar number of 
castings is wanted. Such a _ side, 
therefore, changes with mold, 
rendering production methods, of even 
the most elementary sort, out of the 
juestion. 


every 


Use Iron Flasks 


In making such work, iro flasks 
often are used. A cope for an excel- 
lent type is illustrated in Fig. 1. This 
flask is rectangular in shape and has 
overall dimensions about 12 x 18 
inches. The corners are cut off ex- 
cept at the joint, and the four pins 
are located in the space thus formed 
at the corners. One end of the flask 
has a small lug for a handle and the 
other has simply three holes, through 
which the mold may be poured for 
ipright work. The flask is easy to 
lift and the copes and drags of vari- 
ous flasks should be interchangeable. 
They economical in floor 
space. 

In molding a side of light and 
changing patterns, the latter are ar- 
ranged on a blank match, in which 
they are bedded as their parting lines 
dictate, and the drag half is rammed 
and rolled over and the parting is 
made. This is a time-consuming op- 
eration for the joint has to be per- 
fect since the sand has to be cut 
away at one point and built up at 
another, nothing slipshod may be 
lone, and it is nothing unusual for 
uch a parting to consume one hour 
r more of the molder’s time. There- 
fore, this is the part of the opera- 
tions on which efforts at saving time 


also are 
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have to be concentrated. If the side 
is changed to a certain extent with 
every flask, little or nothing can be 
done to save time. 

After the parting is made the cope 
is rammed up. There is consilerable 
difference between this kind of mold- 
ing and the ordinary method, the 
rough and ready as it might be called. 
For each mold, two boards are used, 
one of course is the bottom board, the 
other the top board, and the latter is 
always the better of the two if there 
is any choice. The top of the sand 
rammed cope is struck off with the 
strickle. Next it is covered with a 
loose layer of molding sand, about a 
quarter of an inch thick, on which 
the top board is bedded in such a 














FIG. 1—-PINS ARE PLACED ON THE EX- 
TENSIONS ON THE FOUR CORNERS 





manner that it will not rock from 
corner to corfer. After being bedded 
the board is given a light tap with 
the rammer. Care has to be taken 
to see that it has a bearing both on 
the sand and the flask. 

Otherwise if it bears on the sand 
and not on the flask particularly when 
the work being molded is thin, the 
thickness may be shut off by the 
cope squeezing down when the weight 
is put on for pouring. With the top 
board properly bedded, the 
lifted to the accompaniment of a 
mild vibration, produced mechanical- 
ly of course. In the days before such 
devices were known, the vibration was 
produced by the fists of another 
molder drumming with each one rap- 
idly and alternately. At such times 
when it came to lifting off the cope 
the molder would straighten up and 
yell rap then wait for somebody to 
come to the rescue, which often took 
several minutes. It always was con- 
sidered a perfectly good excuse for 
resting for when the came _ in- 
quiring, the molder could reply that 
he was waiting for a rap. Some en- 
terprising molders learned to rap with 
their knees. The idea back of this 
accomplishment was that since they 
could get along without a rap, they 
did not intend to assist anyone else 
consequently the uneducated molder 
next to one of these geniuses, usually 


cope is 


boss 


had a hard time of it. This practice 
of rapping was responsible for much 
loss of time, both on the part of the 
rapper and the rappee, which has been 
eliminated by the vibrator. 

When the cope is lifted, the sprue 
is punched through from the joint 
side of the cope instead of the top. 
After the patterns have been with- 
drawn the cope is closed on the drag 
which thereby presses every disturbed 
edge of sand around the patterns 
back to place. The top board is 
pushed back on the cope and the 
sprue hole is reamed out according to 
style. The cope again is lifted off 
and the gates are cut. Usually a run- 
ner stick has been molded in the 
drag to save cutting this channel. The 
connecting channel between this stick 
which forms the runner and the cavity 
left by the pattern should be cut be- 
fore the stick is removed; the direc- 
tion of the cut being from the pat- 
tern to the gate stick. This prevents 
the sides of the runner from caving 
in, as might happen if the stick was 
removed before the channel was cut. 
When all patterns have con- 
nected by the gate channels, all the 
passages for the metal are pressed 
and firmed carefully by the fingers. 
All angles are rounded and the en- 
tire cavity has to be cleaned of loose 
sand, which is done by a gentle blast 


been 


of air. Too strong a blast would 
wreck the mold. 
Molds Are Floured 
In the case of small, fine brass 


castings such as the ones being now 
dealt with, extreme cleanliness is nec- 
essary as the castings often are fin- 
ished by polishing and plating, and 
every little inclusion or other defect 
is magnified greatly. Therefore, after 
the open mold has been cleaned by 
the air blast, it is floured. This is 
carried out by shaking a bag filled 
with flour over the mold until the 
latter is white. This is followed by 
off, that is, air is used to 
excess of flour. When fine 
castings are wanted, the flouring is 
done twice or even three times. 


blowing 


remove 


finished as 
When this 
again 


The mold is not yet 
the cores have to be set. 
has been done the mold is 
blown out—leaving a work of art. This 
finishing cleaning usually is done by 
brass tube. It is about 10 
inches long, “-inch in diameter, and 
is used in the mouth, the air blast 
being controlled by the tongue. The 
skilled molder in applying it, raises 
one side of the drag to an angle of 
about 45 degrees and applies the 
blowpipe to the elevated side first, in 
such a manner that the loose grains 
of sand which are sure to be present, 


a small 
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are rolled down the slope from cavity 
to cavity, and finally at the lower 
edge, out of the mold. The cope finally 
is closed, and the mold lifted to the 
floor. 

Such hand-made molds are highly 
expensive as the output of molds per 
day per molder will be comparatively 
small, even with the most skilled and 
rapid of molders, due to the care 
that must be taken to obtain perfect 
castings. A side of loose patterns 
consisting of a dozen or more pat- 
terns, and ranging in weight from 
under an ounce to a pound or slightly 
more, can be handled only by a skill- 
ful jobbing molder whose output may 
run from 12 to 18 molds per day, 
with not one idle moment for the 
molder. Of course, some men are 
swifter than others. It may be noted 
in passing that about the swiftest 
molder the author has ever known 
was observed working in a_ brass 
foundry in Iowa recently. It was 
marvelous to see with what speed and 
certainty his fingers flew in fashion- 
ing his gates. Although the author 
had no mean reputation in regard to 
this kind of work at one time, he 
felt while watching this man, that he 
would have. been outclassed when at 
his best. 


Must Pay More 


The small output of the small, 
loose jobbing type of brass castings 
makes them costly, and there is no 
way in which they can be cheapened 
because as before stated the most 
elementary aids to production are in- 
admissible. Even a match that will 
produce a correct parting is out of 
the question in the case of some 
changeable, loose sides, where after 
every two or three molds, some pat- 
terns have to be replaced by others. 
The customer, who is in the habit of 
running into a foundry with two or 
three small patterns, from which he 
wants two or three castings each in 
a great hurry, frequently cannot or 
will not understand why he _ should 
be charged a much higher price than 
he would pay if he was having them 
made by thousands from a machine- 
operated pattern plate. Molds of the 
character described cannot be stacked 
for pouring; they have to be spread 
in a single line on the floor side by 
side with the top board in place as 
molded, but pulled back far enough to 
expose the sprue. The molder ought 
to have bedded his top board in both 
the pouring position and the flask 
covering position, so there is no 
chance of a squeeze down when it is 
shifted for pouring. 

Flat iron weights usually are used 
to hold down the cope against the 


508 


hydrostatic pressure of the metal, 
which is unusually strong due to the 
manner of pouring which has to be 
strong with a decisive start. No 
dribbling of the metal can be tolerated 
in thé case of this kind of molding, 
because a number of castings un- 
doubtedly would be lost. The mold is 
too expensive to take chances. The 
pouring of the red metal is not done 
with the crucible in a shank, but with 
the side tongs because with shank 
pouring, the stream of metal cannot 
be controlled as delicately as_ re- 
quired to get the maximum of good 
castings. The side tongs in brass 
foundry parlance are the same sort of 
tongs that are used to swing the pot 
out of the furnace. They differ in 
that the hinge pin is an eye bolt, and 
through this eye a bent bar is passed. 
The bend of the bar is on the order 
of a bow, and the bar is fashioned 
to keep the tongs and crucible in the 
middle of the bar. The tong handles 
are held together by simply slipping 
an oval link down over them. The 
metal in the crucible is skimmed 
clean, and then is carried off to the 
molds by two men, the rearmost hold- 
ing to the handles of the tongs to 
prevent the crucible tipping. 

The molder takes charge as soon 
as the metal reaches him, and some- 
times he pulls his own pot, skims it 
and accompanies it to his floor. When 
pouring the molder stands in the 
rear of his molds, the two men hold- 
ing the pot are of necessity in front. 
The molder grasps the tong handles 
with his left hand with the palm 
downwards, and he carries a_ short 
skimmer in his right hand, with 
which he skims back any debris that 
may have arisen to the surface of 
the molten metal. However, pouring 
is not done by rotating the crucible 
with the carrying bar as an axis, but 
by using the lip of the crucible as a 
fulcrum. The sprue has been reamed 
out to the edge of the flask. The pot 
is lifted by the carriers until the lip 
rests against the flask. Then it is 
quickly and expertly tipped over the 
edge of the flask so that a full stream 
of metal enters the sprue, and the 
latter should be kept filled until the 
mold taking metal. In the 
case of thin castings it may be nec- 
essary to literally throw the metal 
into the mold to get perfect castings, 
and this is usually done by one de- 
cisive tip of the pot. Pressure pro- 
duced by the metal against the cope 
is so great that the cope, weight and 
all might be raised with fatal results 
to the mold. This is guarded against 
by the molder having his foot on top 
of the mold, and that is why flat 
weights are preferable in _ holding 
down the cope. The amount of pres- 


ceases 





sure the molder has to put on the 
mold will depend on what the side 
consists of, the temperature of the 
metal, and the decision with which it 
has to be poured. 

The molder usually can feel just 
how strongly he should press down, 
and unless the castings are compara- 
tively heavy, he can remove his foot 
immediately after the sprue is filled. 
The reason why two or more weights 
are not put on the molds, is because 
of the danger of squeezing down the 
cope, and it also makes unnecessary 
work. In the case of heavier work 
that stays liquid for a time, mors 
than one weight is necessary and is 
used. One important matter in pour 
ing with the side tongs is that th« 
pot carriers shall hold the pot proper 
ly while pouring is going on. If they 
slump the pot will sink slightly and 
in so doing the underside of the lip 
resting on the edge of the flask will 
scrape on the same, which cuts off a 
thin film of graphite from the pot, 
and this loose graphite enters thé 
mold with the metal and will produc« 
some very puzzling dirt, usually on 
the cope side of the castings. This 
is more likely to occur in the case of 
the heavier castings, when the pour 
ing period is rather prolonged and it 
is due to the laziness of the men 
carrying off. 


Nonferrous Casting 
Figures Given 


According to data collected by th« 
department of commerce in 1928 fo 
the biennial census of manufacturers, 
the value of the brass, bronze, coppe! 
nickel and nickel alloys produced as 
rough castings during the year 1927 
was $69,366,951 as compared with 
$68,334,563 for 1925. Nickel and 
nickel alloy castings are not included 
in the 1925 figure. These were valued 
at $1,772,389 in 1927. The finished 
brass and bronze castings were valued 
at $16,320,846 in 1927 as compared 
with $12,844,329 in 1925. Bearings 
and bushings cast from brass and 
bronze, including babbitt lined bear- 
ings, came to $18,513,238 in 1927 
against $19,542,592 in 1925. Di 
castings produced in 1927 including 
aluminum and zinc base alloys, brass 
and bronze, amounted in value _ to 
$20,022,369 as compared with $20,- 
116,492 in 1925. These figures ars 
preliminary. 


Wells Fargo & Co., Express, S. A. 
Apartado Postal, 361, have been ap 
pointed agents for the Pennsylvania 
Pump & Compressor Co., Easton, Pa., 
in the Republic of Mexico. 
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“Test Bar Results 


Approximate Properties in Casting 


Proper Volume to Surface Area Relationship Is Neces- | 


sary Requisite in 


Part | 


ISCUSSING _ relationship _ be- 
tween strength and composi- 


tion, J. G. Pearce Proceedings, 


Iron and Steel institute, 1928, said, 
“If these (researches) can be shown 
to correlate (tests, working proper- 
ties, and operating conditions) even 


for a single set of melting conditions, 
, great step forward in foundry con- 
trol becomes The present 
tate of knowledge of gray cast iron 
‘Ss an engineering material generally 
s recognized as chaotic. A _ great 
‘eal of valuable quantitative research 
has been carried out. In the absence 
f intensive effort toward exacting 
orrelation of this material, most pres- 
ent day conclusions are but qualita- 
This condition is understood by 
ill gray iron metallurgists. Technical 
wieties in America are devoting 
uch time to study of the problems 
nvolved. This work undoubtedly will 
bring about major changes in speci- 


possible.” 


tive, 


Specimen for 


By John W. Bolton 


Correct 














Correlates Factors 


UCH discussion arises from 

time to time on whether the 
separately cast test bars will in- 
dicate properties of the metal 
in the casting. French 
gators state that test specimens 
trepanned from the casting are 
the only ones that give reliable 
while American 
and British investigators believe 
that the separately cast bar of 
the proper size and cast under 
definite conditions will indicate 
closely the properties to be ex- 
pected from the casting. This 
article, which is the first of two, 
is abstracted from the exchange 
paper presented at the Interna- 
tional Foundry congress held in 
London, England, June 11 to 15, 
in behalf of the 
Foundrymen’s 


investi- 


results many 


American 


association. 














Evaluation 


With more accurate knowledge of 
the engineering properties of various 
grades of iron, the character and 
quality of product will become more 
nearly standardized. The engineer 
will make greater use of gray iron 
castings to the degree that he is in- 
formed of its desirable properties. As 


scientists, we hold no brief for this 
or that engineering material. The 
best material is that which fully 


satisfies engineering requirements in 
the most economic manner. For this 
purpose it may be bronze, for that 
steel, and for the other, gray iron. 
However, we must seek accurate 
knowledge, that we may select with- 
out prejudice—for this alone spells 
real progress. 

This article deals with schemes of 


correlation which the author feels 
may be in sympathy with the present 
trend of engineering thought in this 
manner—particularly so in Great 
Britain and in America. He believes 
that the hope so eloquently expressed 
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FIG. 1 
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COOLING CURVES FOR DRY AND GREEN SAND SPECIMENS OF VARYING THICKNESSES. 


FIG. 2—COMPARISON OF STRESS- 


STRAIN DIAGRAMS OF VARIOUS CAST IRONS 
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Table I 
. . *. . 
Classification of Cast Irons on Si+C Content 
Carbon and Carbon and 
G p No Carbon Sil 0. 30 Silicon Silicor 
l Above 3.50 Above 50 4.25 up 6.00 up 
2 Above 3.50 2.26-2.50 4.21 up 5.88 A 
Above 3.50 2.01-2.25 4.14 up A 5.63 c 
4 Above 3.50 1. 76-2.00 4. 0¢ B 5.38 I 
5 Above 3.50 5. Si_} 5 3 99 ( 5.13 G 
¢ Above 3.50 1.26-1.50 3.9] D 4.88 I 
Above 3.50 1.01-1.25 3.8 I 4.63 kK 
x Al e 3.50 0. 76-1.00 7 } 4.88 M 
) 3. 26-3.50 Above 5( 4.13 up A § 8x A 
10 +. 26-3.50 2.26-2.50 4.09 B 5.76 B 
1] 3. 26-3.50 2.01-2 4.02 ( . 2 D 
12 3. 26-3.50 1. 76-2.00 3.94 D § . 2¢ I 
13 3. 26-3.50 1.51-1.75 3.87 | 5.01 H 
\4 3.26-3.50 1.26-1.50 3.79 I 4.7¢ J 
15 3.26-3.50 1.01-1.25 3.71 G 4.51 I 
l¢ 3.26-3.50 0.76-1.00 64 H 4.2¢ N 
17 3.01-3.25 Above 5¢ 88 up D 63 ( 
18 01-3.25 2.26-2.50 3.84 I 5.51 D 
19 3.01-3.25 2.01-2.25 3.77 I 5. 2¢ I 
20 01-—3.25 1. 76-2.00 69 G 5.01 H 
21 01-3.25 1.51-1.75 3.62 H 4.76 J 
22 O1-3.25 1.26-1.50 3.54 I +. 51 l 
23 3.01-3.25 1.01—1.25 3. 4¢ J 4. 2¢ N 
24 3.01-3.25 0.76-1.00 3.39 K 4.01 O 
2 ?.76-3.00 Above 5( 3; 63 [ Hi 5 38 | 
D¢ 2. 76-3.00 2.26-2.50 59 H 5. 2¢ Ib 
7 2.76-3.00 2.01-2.25 52 l 5.01 H 
28 2.76-3.00 1. 76-2.00 3.44 | 4.76 J 
2 2. 76-3.00 1.51-1.75 3 37 kK 4.5] i 
30 2.76-3.00 1.26-1.50 3.29 | 4.26 N 
3] 2.76-3.00 1.01-1.25 3.21 M 4.01 0 
2 2.76-3.00 0.76-1.00 14 N 3 7¢ Pp 
33 2 £4.9 95 Above 50 3.38 up K 5.13 ( 
34 2.51-2.75 2.26-2.50 3. 34 kK 5.01 H 
35 2.51-2.75 2.01-2.25 3.27 L 4.76 J 
36 2.51-2.75 1.76-2.00 3.19 M 4.51 l 
37 2.51-2.75 1.51-1.75 3.12 N 4.26 N 
j 2.51-2.75 1.26-1.50 3.04 4.01 0 
4 2.51-2.75 1.01-1.25 2. % 3.76 P 
40 2.51-2.7 0.76-1.00 2.89 3. Si 
NOTES Manganese on most foundry irons runs between 0.45 and 0.80, within which range 1 
sub-classification seems necessar 
Phosphorus subdivisions might be 0-0.15, 0.16-0. 30, 0. 31-0. 50, 0.51-0.70, 0.71-1.00 
This element fluences the stiffnes f the metal and also is a factor in its fluidity j 
irdness 
\ the preser e i 8 1s lif e t iv cu € t t c 
Ww Per ay he I lar ese i will tur a basis tor further class 
hicat 
Nickel } ri I ave | wertul t es cast 1d 8 ¢ taining them 
¢ hibit mew 4 e t¢ i ot AiR Slice car 1 I 5s 








ization—that, in fact, great advances 
metallurgy rapidly ap- 
The spirit of co- 
these inter- 
national that the 
moment of this realization is not far 
distant. 


in foundry 
proach realization. 
operation manifest in 


congresses augurs 





Two problems before the foundry- 
man today are: Study of the influence 
of manufacturing practice on given 
grades of cast iron; and the relation- 
ship of test engineering 
properties of the A more 
detailed set of questions was pro- 


results to 
casting. 








posed in a recent editorial in the 
Foundry Trade Journal, London, as 
follows: “Ever since John Shaw pre- 
sented his paper to the summer meet- 
ing of the American Foundrymen’s 
association, the situation of theoretical 
consideration of cast iron, has become 
more complicated. Arising from the 
discussions, the following questions 
have been posed: (1) Are 
ments carried out on small quantities 
of synthetic mixtures of pure mate- 
rials really helpful? (2) Are con- 
clusions drawn from diagrams based 
on the summation of silicon and car 


experi- 


bon contents of great value? (3) 
Is the control of the matrix of more 
importance than the control of the 
graphite formation? (4) Is the con- 
dition of the graphite dependent on 
the nature of the carbides resulting 
from composition or thermal history? 
(5) Can the recently 
critical manganese percentage be defi- 
nitely stated on theoretical grounds? 
(6) Can the high-silicon 
development be related to one of the 
existing theories? (7) Can the super- 
heating theory be definitely substan- 
tiated? (8) Is the gas content of 
cast iron to be taken as a serious 
factor? (9) Is ingotism of para- 
mount importance? (10) Are internal 
stresses receiving their quota of con- 
some phe- 
graphite 


discovered 


low-carbon 


sideration in discussing 
nomena? (11) Can free 
exist in normal cupola-melted iron? 

It is obvious that further papers 
are needed which will clarify our 
ideas” 

Mechanical and physical properties 
of any gray iron casting depend upon 
the following factors: 

Chemical composition of 
initial, incidental, and final. 

Structural, mechanical and chemi- 
cal makeup of charge (all mate- 
rials). 

Melting process, chemical, thermal 
and mechanical conditions. 


metal, 
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FIG. 3—THERMAL ARREST CURVES WITH DATA ON POURING TEMPERATURE, ANALYSIS, SPECIMEN SIZE, AND VOLUME TO SUR- 
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FACE AREA RELATIONSHIP 
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Thermal, chemical and mechanical 
history, furnace spout to finished 
casting. Table II 


The iron-carbon-silicon series of Volume to Surface Area Relationships 


alloys known as gray iron contain 





. . Lengtt 
pearlite, ferrite, and as cast formed a a ae 
graphite. Within this general struc- sag oo Length tween sectior area Volume Surface R v Log. M 
: : nches cast supports area sq. in cu. in area Mod. Ruy Rupture 
tural makeup, alloys of widely diver- 1 M4x12x12 1200 
. . 2 1.500 <« 2 ‘ 33 > 3 166 ¢ BRB >S 
gent properties can be obtained. To . oo + + be + $.12 +34 soa72 1 3707? 
attempt systematic study, it is neces- 4 4 “t: $ 21 18 .601 $8.9 12.¢ 2139 68.414 1.83514 
’ > Oxizxic 2308 
sary at first to classify or group 6 1.00 d 1s 12 785 48.7 11.8 9423 30.552 1.48504 
: : 0 2 18 785 67.5 16.5 ? $ 23 1 66ll¢ 
these alloys. The simplest primary 7 | ile 37 24 100° 110'0 270 + ie al od 
classification is according to chemical sas +} + oe 7s 8 goat 96.323 1.05062 
. a > é 22i/ 6 S 299 666 1496 
analysis of final alloy. Such a system 11 1.30 4d 21 18 1. 327 88.4 27.9 3156 20.860 1.3193] 
lassificati is lined in Table 12. 2x1 27 24 2.00 166.0 54.0 3253 18.0 1.25527 
f classi cation is outlinec in able 13 1x2 27 24 2.00 166.0 $4.0 3253 0 0.95424 
" ? 5 3 95 32 3 33x 6.702 9977 
I, based on percentages of total car- is Hi 4 is + +44 +e 32.3 $386 16.702 1 2277 
bon and of silicon. Some 40 groups 43 af d 21 18 1. 767 102.5 37.1 3620 1 113287 
. : . 5x1.5 27 24 ye 166.5 60.75 3650 10.67 1 O2R1¢ 
are listed. It is obvious that some 18 Ixl2x12 428% 
e . 9 2.00 j 5 2 ; 2 00.5 7 HR 3; 8 R195 
of these alloys are not gray iron un- o a S$ a +: aan 1E yA Bg 
ess cooled slower than at an ordi- 21 i 2 + $.0 234 0 108.0 4820 4.500 0.65321 
. ens se < < é 5 I.8 §2 18 §22¢ 4.3042 0.6338 
nary cooling rate. In addition cer- 23 2.50 d 21 18 4909 174.8 103.1 S898 2.9332 0.46734 
ale sult i . ‘ — - 24 2.5x2.5 27 24 6.25 282.5 168.75 SOR0 2. 303 0 34220 
ain subgroupings are necessary ac- 25 3.00 d 1s 12 7 069 155.5 106.0 6817 1.1316 0.05369 
wrding to presence of phosphorus, sae €( 21 + Gy tg ete ae Oa'aas ethene 
« Ix - é +42 i*. $335 { 24535 
manganese, sulphur, and other metals, 28 2x24x24 857] 
29 5 ? ? §7 213 RR ; 77 7k 
. 2 4.00 d l 12 12 213.¢ l ( RRO 4 67852-10 
metalloids, gases, etc. However, in 30 3x24x24 120 
. 3 i 5 ? 28.27 339 3 ? 5 ? 
isual foundry practice the carbon- +: = I 28.2 424.1 eo 141 14922-10 
silicon groupings are most important. 33 8.00 d 15 12 $0.27 477.5 754.1 1.579 0 8. 77525-10 
Although the second factor, make- NOTES: Assuming same pouring temperature, like specific heats, and like liquid gas content t 
f h . 1 b il 2 “ae P energy as « ust of bars of given analysis is roughly proport onal to VOLUME Meteestal ws 2 
up oOo cnarge, undoubtec y 18 Im- (t a also varies according to the allotropic modifications (delta, gamma, beta, alpha) and that due 
portant, it seems impossible at the transformations like cementite—ferrite—graphite or austenite—pearlite 
: Ace 1g same cond rity o di old) COOLING ; s roughly proportional to the 
present time to attempt more than a "se same conductivity on motion (nad C LING RATI g proj 


qualitative classification. The degree 
of graphitization of charged materials 


SURFACE AREA 


— 11D 11 D® Le 
has some effect on the possibility of SURFACE AREA = 11 DLr VOLUMI La =length as cast 
? 
. . . 2 4 
degree of solution of graphite during 
. ; SLS or 2.546LS for round 3LS for square 
the melting process—hence on _ the MODULUS OF RUPTURE 
esence of graphite nuclei in the 7b <1 2BH 
molten metal. This, of course, in- L=distance between knife edges S = breaking load D 
— 7 +4 . Now this formula is for elastic beams, and assumes c.g. on geometric axis of r his is not true 
flue nces the degree of graphitization for cast iron, c.g. varying as elastic limits in tension and compression are dissimilar However the 
of the final casting. Thus the amounts MR gives good comparisons 
of sand cast pig, chilled pig, steel, VOLUME 
a The ratio of plotted against bar diameter is almost a 
scrap, etc. should be noted in all SURFACE AREA 
. FE : a ie . straight line for diameters up to three inches and as cast lengths of 15 or over. Thus DX0.24 the 
esearch work. Furthermore, the size ratio. Or the relative cooling rate is almost proportional to the diameter 
the pieces charged, their general Plotting relation of diameter to relative modulus of rupture gives a curve of the perbolic type 





grain size, etc. should be indicated. 











































































r 
/ Surface Area of Lisc $08 sain 
r oluwme of Lise SO7E cu 
} _ Volume £ , 
Surface Area ~* Ww 
-—. x 
is 
' Q 
0 A 
1G . 
' 
, , rep 
Corbor 293 1g & 
Scorn 22. :% Q 
Niche! 100 
” ' 
Margarese O68 He ay 
Phospharus O&3 ' e ax 
Su - hs i . 
Swe alee 1d SX 
i ‘ 
' 
hee 
' 
' 
i 
| 
2 @ 4 #4 
| ole 7 (70s 
| 
| 
L 











FIG. 4—DIFFERENT VIEWS OF THE VALVE DISK ON WHICH TESTS WERE PERFORMED. POSITIONS FROM WHICH THE SPECIMENS 
WERE TAKEN ARE SHOWN 
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Much careful research is needed to 
demonstrate whether or not the so- 
called inherent properties of the raw 
materials always persist unaltered 
through the melting process and in- 
fluence the final product as mentioned 
by Piwowarsky, Transactions, A.F.A., 


1926. 

Third, the cupola or furnace op- 
eration has much to do with the 
quality of metal melted therein. For 


example, it is known that superheat- 
ing during the melting process at 
first tends to delay the progress of 
graphitization on cooling. At_ still 
higher temperatures the effect of this 


phenomenon may be. altered. or 
changed. Iron badly oxidized in 
cupola melting does not compare 


favorably with that obtained from a 
good hot working cupola with normal 
blast. Crucible melted irons generally 
are not comparable with those obtained 
from the cupolas—a fact that has 
vitiated the exact practical signifi- 
cance of work of many investigators. 
Therefore, in any work on compari- 
son or correlation, the exact type of 
furnace and its operating character- 
istics should be stated clearly. 


Cooling Velocity Important 


Thermal and mechanical history of 
the metal from furnace spout to 
cooled casting is the fourth factor. 
The degree of graphitization depends 
to a great degree on the cooling 
velocity from the liquidus to a tem- 
perature probably somewhat below 
the eutectoid point. The author re- 
gards cooling velocity and composi- 
tion the most important factors in- 
fluencing the final properties of the 
metal. Cooling velocity is a curvili- 
near function, not express 
in a simple manner, as shown in Fig. 


easy to 


i. It depends on many factors. 
Among these are— 
Initial temperature (which may 


or may not coincide with pouring 
temperature). 

Final temperature § (i.e. room 
temperature). 


Specific heat of the alloy, at all 
points along the curve. 

Volume of metal to be cooled. 

Metal surface area, for dissipation 
of heat. 

Cooling gradients 
and mold. 

Conductivity of mold material. 

Speed of pouring. 

Energy release apparent in 

thermal arrests as shown in Fig. 3. 

Mechanical factors. 

It is apparent that with carefully 
regulated foundry practice many of 
these factors are nearly constant, or 
at least susceptible to a reasonable 
degree of control. The most signifi- 
cant factor is the relationship of vol- 
ume to surface area—expressing the 
well known foundry fact that cooling 
rate is proportional to section size. 


within metal 


512 


A list of various simple shapes ar- 


ranged in order of their volume te 
surface area relationship is shown in 
Table II. 

In Fig. 6 there is experimental 
proof of the validity of this ratio for 
cast under carefully controlled 
reproducible conditions—comply- 
ing rather closely with the assump- 
tions dealt with in the footnote to 
Table II. In this we have used the 
average rate of cooling from the 
solidification arrest (about 2050 de- 
grees Fahr.) to the pearlitic inver- 
sion (about 1350 degrees Fahr.). That 
there is some graphitization below 
1350 degrees Fahr. is well known. It 
is interesting to contemplate the net 
effect to time-temperature (or cooling 
curves) versus temperature-graphiti- 
zation rates on the net rate of graphi- 
tization under casting conditions. Fac- 
tors involved and their controllability 
follow. 


bars 
and 


Initial temperature depends to some 
the process employed and 
operatiqn of the 


degree on 
on the method of 
process. 

Pouring temperature is controllable. 

Final temperature may be assumed 
as constant. 

Specific heats of various types of 
iron do not vary much. 

Magnitude of cooling gradients 
within the metal itself are as yet 
little understood. That they are very 
important is evident from the varia- 
tions in grain size, etc. found on ex- 
amination of the cross section of 
some castings—notably heavy sections 
with high carbon irons. The effect is 
manifest in mechanical properties, ac- 
cording to Smith, Foundry Trade 
Journal, Feb. 2, 1928 and _ Bolton, 
Transactions, A.F.A., 1928. 

Conductivity of mold material of 
course varies somewhat, as shown in 
Fig. 6. This is controllable for re- 
search purposes. 

Speed of pouring depends on gating 
and workmanship—both relatively con- 
trollable, but rarely defined in ex- 
perimental work. 

Mechanical factors often are over- 
looked. For  illustration—were the 
bars sand cast, were they tumbled, 
what sort of risers were used, etc.? 

In any work of classifying irons 
according to mechanical test, the 
method of testing should be defined 
clearly and completely. In much re- 
search work neither analysis nor size 
of sections is mentioned. 


K. Shuto, connected with the Horne 
Co. Ltd., Asaka, Japan, recently spent 
two months at the plant of Osborn 
Mfg. Co., Cleveland. Horne company 
represents the Osborn company in 
Japan. 





Issues New Booklet 


Under the title The Foundry Book, 
the C. O. Bartlett & Snow Co., Cleve- 
land, has issued an attractive and in- 
formative booklet of 31 pages showing 


by text and illustration how foundry 
costs may be reduced by the installa 
tion of mechanical equipment. A fore- 


word refers to the fact that the com- 
pany has studied foundry problems 
since 1912 and has designed and built 
an impressive quantity of special ma- 
chinery for handling sand, molds, 
cores and castings. The text is based 
on the claim that wages paid for la 
bor is the item that can and must be 
reduced in the manually operated 
foundry. The way to reduce it is to 
replace human toilers with mechanical 
equipment for moving the prodigious 
amount of material required in the 
production of castings. Instances are 
cited to show that mechanical equip 
ment has increased production from 50 
to 300 per cent on a given floor space. 
Pride of achievement prompts the 
publication of a long list of prominent 
foundries in which the company has 
installed equipment. The booklet has 
been prepared from heavily coated 
stock on which the large type and 
excellent illustrations are reproduced 
to advantage. 


Establishes Fellowship 

The Edison fellowship for research 
in the General Electric research lab 
oratory has been established by that 
company to honor Thomas A. Edison 
and to commemorate the fiftieth anni 
versary of his invention of the in 
candescent lamp. The year’s fellow- 
ship carries a grant of $3000 and th 
selection of the fellow will be made 
by the National Research council with 
the advice of the director of research 
of the General Electric Co. Any re- 
search man wishing to apply for the 
fellowship and who is able to begin 
the year’s work in the fall of 1929 
should send information about his 
training and a recent photograph to 
the director of the research laboratory 
General Electric Co., Schenectady, 
N. Y., before July 4. 


Will Meet in Germany 


The Institute of Metals (London) 
will hold its fall meeting in Duessel- 
dorf, Germany, from September 9 to 


12 on invitation of the Verein 
Deutscher Ingenieure and of _ the 
Deutsche Gesellschaft fuer Metall- 
kunde. The program will include 


technical sessions where papers will be 
presented. Plant visitations and social 
gatherings also are on the program. 
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New York To London 


Enroute to Third International Congress 







Right—The American 
Party Landing in Lon- 
don 


Below Boarding the 
Busses at Dock for 
Hotels 








Left—Perhaps 
They Are Dis- 
cussing Some 
of the Prob- 
lems of the 
Industry 


Right—R. E. 
Kennedy 
Watching the 
Scenery Along 

the Thames 








Above—Fred Erb and C. E. 
Hoyt Enjoy a Game of 
Shuffle Board 
Left—George Wadsworth on 
the Deck of the CARMANIA 









Above—H. Cole Estep 

and S. Wells Utley on 

the Trip Up the 
Thames 


Right—S. T. Johnston 

and Fred Erb Seem 

To Have Calmed the 
Ocean 
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Using Scrap in Steel, Gray Iron 
and Malleable Mixtures 


; ; . ’ P 5 > Fig pes 
Careful Sorting, Adherence to Specification and intelli 


gent Melting Practice Are Fundamental to ¢ 


By 


SE of scrap in mixtures is a 
problem which confronts every 
foundry. Each 
proportion of 


moderate 


iron and steel 
consumes a 


from a 


furnace 
scrap ranging 
amount of remelted gates, etc., up to 
all-scrap mixtures. We must use 
scrap whether we want to or not. 
The salvage of material is inevitable; 
it is an economic necessity. 


The total ferrous 
in this country is stated to be about 
20,000,000 tons yearly. As every ton 

saves two tons of ore, the 
scrap in this country alone 
yearly 40,000,000 tons of our 


reserves. 


scrap produced 


of scrap 
use of 
saves 
diminishing 
The 
continually. Engines, 
and other equipment 
placed by more modern machines. In 
the automotive field alone, about a 
million ears are scrapped yearly, with 
about a ton of metal 


ore 


volume of scrap is increasing 
pipe, automobiles 


are being re- 


an average of 


} ' , 
nna ; Ren 
00a Result. 


E. K. Smith and F. B. Riggan 


| Role of Scrap Gains 


| in Importance 
| [ Bon and steel scrap is playing | 
} a more important part in | 
| American industry than ever be- | 
fore. Its use concerns not only | 
| the metallurgical processes of tron |i 
|| and steel production but also the | 
economic basis of the entire metal- || 
ing branch of industry. More | 
are 
proving its quality, selection 





wo rk 


wm- | 
and 


influences 





| constructive 
| 


distribution. 


| 
| For these reasons the accom- | 
panying article from a paper pre- |} 
| sented at the convention of the 
American Foundrymen’s associa- 
tion, Chicago, April 8-10, 1929, is | 
| of more than usual interest. The | 
| authors are metallurgist and asso- 
ciate metallurgists, respectively, 
Stockholm Pipe & Fittings Co. 
ES eee ne ne Se 


This great supply of raw 
available for 
be had in 


in each. 
materials would be 
foundry use, if it could 
suitable form. 

In order to use scrap safely in the 
foundry, it is absolutely necessary to 
have it properly sorted. The rail- 
roads have done pioneer work on the 
salvage of scrap. Cars of sorted cast 
scrap, and of short rails, 
lished a standard for the 
ket. The several scrap 
are carrying on this work. The scrap 
now available is far better than that 
of ten years ago, and there is yet 
room for improvement. 


have estab- 
whole mar- 
associations 


Mixed scrap is a constant source of 
trouble. There is no economy in 
using poorly sorted scrap, no matter 
what the price, for difficulties will 
follow. More and more iron products 
are being sold under specifications 

Gray iron foundrymen have a wide 
field of scrap from which to choose 





25 PER CENT 





SCRAP Bi 


PER CENT SCRAP 75 


Fig. 1—Micrographs of irons with varying per cents of scrap to show inclusions or lack of 


inclusions—100 X, unetched 





PER CENT SCRAP 


100 PER CENT SCRAP 
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Some common grades are as follows: 

Steel. Usual analysis: Silicon 0.05 
per cent, sulphur 0.04 per cent, phos- 
phorus 0.04 per cent, carbon 0.20 per 
cent. Melting of steel resolves itself 
into having proper cupola practice, 
and good steel. The bed must not be 


Table I 
Sizes and Weights of Scrap for Cupolas 


Steel Scrap 


—Thickness, inches— Maximum weight, 


Diam. cupola inside Maximum length, 


too low and sufficient coke must be lining, inches Maximum Minimum Inches Pounds 
‘ ; 48 1 % 24 50 
used for superheat (7 to 1 is a com- 60 2 A 36 75 
i : 72 8 48 100 
mon ratio). Much trouble comes from 90 4 y 60 150 


use of steel which is too thin or too 
Cast Scrap 


thick. Table I Saves a possible guide Diam. cupola inside —Thickness, inches Maximum length, Maximum weight, 
for use of steel in various. sized lining, inches Maximum Minimum Inches Pounds 
48 4 i 24 100 

cupolas. 60 a 7 36 150 

Malleable Scrap. Usual analysis: 78 : i“ os a4 

ial se 90 ‘ 2 
Silicon 0.75 per cent, manganese 0.30 

2 2 Gg . > ie 
per cent, sulphur 0.090 per cent, phos Table II 


phorus 0.15 per cent, carbon 2.00 per 
cent. This material is not popular 
in the gray iron foundry, mainly be- 


Analyses of Common Grades of Cast Scrap 














cause of high sulphur, and often agri- Silicon Sulphur § Manganese Phos. Carbon 
. : Machinery . i oe 0.090 0.80 0.60 3.50 
cultural grades are badly rusted. ied 2.00 0.090 0.80 0.50 3.26 

’ —— : Agricultural ............... 2.25 0.090 0.70 0.70 3.60 

Cast Scrap. This is used mainly to Steve Plate . * 2/50 0.070 0.55 0.95 8.76 
cheapen mixture. Table I shows Car Wheel - 0.66 0.080 6.50 6.58 3.50 
approximate limits of scrap for va- 
rious sized cupolas. Analyses of com- 
mon grades of cast scrap are given 
in Table II. Carload lots usually an- 3. Break up all flat plates which In order to get a comparison be- 


alyze fairly near these figures. 

Another item to be disposed of is 
gangway shot and screenings. When 
these are less than ‘%-inch in size, 
it often is cheaper to sell to a dealer 
for blast furnace use, than to risk 
getting dirty, or oxidized metal. 

All the usual precautions of cupola 
apply doubly when using 
scrap in mixture. In _ par- 


yractice 
much 
ticular: 
1. Use no poor scrap of any kind, 
especially oversize or thin. 
2. Use no extremely dirty or rusty 


scrap. 


might obstruct blast. 
4. Every charge 
ered with coke. 
5. Keep slag 
necessary. 
6. Charge steel first, then pig, then 
scrap. 


level—and _ cov- 


liquid—use flux if 


7. If a large lump of scrap must 
be melted, place enough coke under it, 
so that it will not sink down into 
bed coke. 


8. If melting whole motor blocks, 
be sure to allow for the steel they 
contain. A typical four-cylinder mo- 
tor contains: 149 pounds of cast 
iron, 57 pounds of steel, 1.6 pounds of 
brass and 1.2 pounds of babbitt. 


tween mixtures with varying amounts 
of scrap a series of charges was run 
with the scrap varying from 25 to 100 
per cent. The remainder of the 
charge was 2.25 per cent silicon pig 
iron. The scrap in each charge con- 
sisted of equal parts of automobile, 
pipe and radiator. The data given in 
Table III shows the results of the addi- 
tion of 25 per cent, 50 per cent, 75 
per cent and 100 per cent scrap. 

The unetched micrographs, Fig. 1, 
show no_ difference in_ structure 
through mixtures with 75 per cent 
scrap, but in all-scrap mixtures there 











50 PER CENT SCRAP 75 PER CENT SCRAP 


100 PER CENT SCRAP 


Fig. 2—Micrographs of irons with varying per cents of scrap—same trons as in Fig. 1, 500 X—Etched 
with solution of nitric acid and alcohol 











THE FouNDRY—June 15, 1929 515 












No. 1 
All burned 


Contents of charges material 
ere wens nee 
SS ere a 
ST im ae 
Earn 0.714 
Tota] Carbon ................. 
0 . 1.95 
Combined Carbon ................0+ 1.08 
Brinel] Hardness ....cccccccccccccocree 228 
Tens. Strength, lb. per sq. in. 22,000 
Transverse Strength, pounds 4,200 





Table III 


Variation of Analysis with Varying Per Cents 
of Scrap 


25% Scrap 50% Scrap 75% Scrap 100% Scrap 
a nn ee 1.44 1.80 1.90 
IID os iunsessnstetncnseennetanmeneninenenen 0.090 0.128 0.130 0.140 
IN nscnsnsnssomndntinminenins . 0.400 0.540 0.500 0.440 
Phosphorus ............. siiieinsiiateds, 0.76 0.72 0.68 
Combined Carbon . ee 1.06 0.86 1.15 
Graphite ................ tian “ae 2.45 2.65 2.40 
Total Carbon 3.24 3.51 3.51 3.55 
 - Sse 207 212 207 223 
Transverse Strength ................ 3,400 3,700 3,900 3,750 
SUITES sicicietiaiiabiiduiniielebiidianmeenn 29,900 33,100 28,400 28,000 
Table IV 


Effects of Borings, Tin, Zinc and 
Burned Material 





No. 2 No. 3 No. 4 
All All scrap All scrap, 
borings 5% tin 5% zine 
1.80 1.45 1.90 
0.147 0.092 0.098 
0.27 0.32 0.33 
0.708 0.462 0.520 
3.00 3.40 3.54 
1.80 2.40 2.85 
1.20 1.00 0.69 
241 228 179 
22,200 25,700 27,800 
2,200 2,350 2,500 








appear to be some inclusions, possible 
oxides, and the grain is finer. Etched 
samples of Fig. 2 show little change 
until 100 per cent scrap is reached. 
Increasing amounts of scrap in the 
mixture had little effect on physical 
properties, and but little on analysis, 
except to raise sulphur. Hardness in- 
creased slightly with increased scrap. 

This series of experiments tends to 
show that the proportion of scrap in 
the mixture does not have much effect 
on physical properties on the first 


melt, regardless of what raw mate- 
rials went into the mixture. It must 
be kept in mind that such high per- 
centages of scrap would be impossi- 
ble for most actual foundry mixtures, 
as the return scrap would shortly 
raise sulphur above the danger point, 
unless this was removed in some way. 

In order to find the exaggerated 
effect of borings, tin, zinc, and burned 
material, we ran some experimental 
heats, the results of which are shown 
in Table IV. 


Fig. 3, of 
burned material show 
a large number of small inclusions, 
although physical properties were not 
bad. These small inclusions invariably 


Micrographs, castings 


melted from 


are a sign of poor iron, together 
with the lowered carbon and manga- 
nese indicating oxidized metal. No 
burned material should be used in 
any foundry mixture, it being only 
suitable for use in the blast fur- 
nace. 

Micrographs of bars melted from all 
borings show a large number of 
small inclusions, similar to the burned 
material, but worse. This simply con- 
firms practical experience with the 
use of borings, which are produced 
in large quantities in many shops. 
Some cases are reported where bor- 
ings are successfully charged in wood 
or metal containers, but the general 
experience shows that melting of bor 
ings in the cupola invariably results 
in trouble, mostly from shrinks, “dead 
iron” and other manifestations due to 
oxidized metal. In a number of cases 
borings have been compressed by very 
high pressures into briquettes, which 
are almost as solid as pig iron, and 
which are said not to cause oxidation. 
The place for borings is in the 
blast furnace or the electric furnace. 

The object of mixtures containing 
tin and zinc, was to determine 
whether a small amount of tinned 
or galvanized scrap, such as is fre 
quently received, would have any pos- 
sible detrimental effect on gray iron 
under usual conditions. In order to 
make the conditions extreme, the mix- 
tures were 100 per cent scrap gray 
iron, and both tin and zinc were 
added in the ladle, as well as in the 
charge. In spite of these conditions, 





100 X UNETCHED 





BURNED SCRAP MIXTURE 
Fig. 3—Unetched and etched irons from burned scrap 





500 X ETCHED 


100 X UNETCHED 
BORINGS MIXTURE 


500 X ETCHED 
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little effect was found on analysis, 
or on physical properties. Micro- 
graphs (not reproduced) showed typi- 
eal fractures, with no sign of inclu- 
sions. In ordinary practice, the zinc 
probably volatilizes before it reaches 
the melting zone. It seems probable 
that tinned, or galvanized materials, 
in any ordinary amounts, would have 
no effect on quality of cast iron when 
used in the mix. 


In considering any scrap mixtures 
provision must be made for mixing 
the iron as it melts. Where the cu- 
pola is tapped out periodically, the 
crucible should hold at least a charge. 
If a mixing ladle is used with con- 
tinuous pour, the ladle should hold at 
least a charge. Larger ladles mix 
better, but too much heat is lost be- 
fore the metal is poured. 

In gray iron ntixtures, a wide range 
of serap is available, depending on 
the characteristics of the castings re- 
quired. In a foundry producing 30 
per cent scrap to be remelted, the 
old method was to add 70 per cent of 
suitable pig iron, the resulting cast- 
ing having open grain, and moderate 
strength. Under present conditions, a 
stronger, closer grained iron could 
be obtained, at slightly lower cost by 
employing the following charge: Re- 
melt, 30; pig iron, 50; No. 1 cast 
scrap, 15 and steel scrap, 5 per cent. 
This gives fluid iron with physical 
properties of 28,000 pounds per square 
inch tensile strength and 3400 pounds 
per square inch transverse strength. 


Scrap available for malleable prac- 
tice, either air furnace or cupola, is 
limited practically to two items—steel 
and malleable scrap. Steel should be 
not thinner than %-inch and should 
be free from castings and forgings, 
owing to possibility of contamination 
from alloys. Most of the alloys have 
a marked effect on a malleable anneal, 
either accelerating or retarding graph- 
itization. Probably the most feared 
is chromium, a small percentage of 
which will completely prevent the mal- 
leable anneal. The importance of 
avoiding alloys cannot be overesti- 
mated. For this reason, such scrap as 
steel rails, “3 ft. and under,” and 
short “I” beams, crop ends, etc., are 
preferred. 

Even when using steel rails there is 
danger of alloys; chromium is some- 
times found. Switch points and cross- 
overs of manganese steel may get in 
rail scrap. These may contain 15 
per cent manganese and would cause 
high manganese in castings. 

Light or rusty steel is unsuitable 
for malleable use owing to oxidation 
of the material. 

In the cupola, large steel plates 
should not be used as they obstruct 
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Desulphurized 
Ge, 26F GER anennenwenen 14 
IAI 0.070 
Manganese, per CeNt.........cccccccce 0.30 
Phosphorus, per CONE ........ccceccceee 0.50 
CO, BOP COO  cmmccmnnen 8.20 
Brinell hardness number ............ 196 
Pounds, transverse strength........ 3,900 
Tensile strength, Ib. per sq. in. 34,000 





Table V 


Effect of Soda Ash on All-Scrap Mixtures 


Not Desulphurized 


Silicon, Per COME  .ccccccccccseeee » 
SE eee 0.140 
Manganese, per cent .............. 0.44 
Phosphorus, per cent «0.0... 0.68 
OS ' . 8.65 
Brinell hardness number ............ 223 
Pounds transverse strength 8,750 
Tensile strength, lb. per sq. in. 28,000 








the blast, and cause “hang-ups.” 
Punchings are bad, as they drift down 
between charges and cause erratic 
melt. 

In using any scrap care must be 
taken not to include cast iron as the 
high phosphorus would cause trouble 
in galvanizing or anneal. 

Malleable scrap may be _ safely 
melted in air furnace or cupola but 
if any large proportion is used, de- 
sulphurization with soda ash probably 
will be necessary. Agricultural scrap 
often is too rusty for safe use and in 
spite of its lower price is no economy, 
unless it can be inspected prior to 
purchase. 

Railroad malleable usually is of 
uniform size, and not too rusty and 
commands a good price. 

One precaution to be especially ob- 
served in using malleable scrap, is 
to look for castings which are made 
of gray iron and steel as well as 
malleable. Grease boxes are made in 
both malleable and cast iron. When 
malleable scrap comes direct from 
the railroad yard, the sorting is ac- 
curate, but often cars are bought and 
scrapped by local yards, in which 
case a number of gray iron boxes 
may be mixed with the malleable, 
which may cause serious trouble. As 


a rule the gray iron castings can 
be separated by inspection as they 
have a heavier section than the mal- 
leable. 

Sprues must be remelted and are 
much better if rolled free from sand. 
They should be melted each day. 

Buying a carload of scrap used to 
be a gamble, as almost any analysis 
could be found in the castings. To- 
day most of the malleable is made 
according to uniform practice and 
practically all malleable scrap has 
a similar analysis. 

In the air furnace, malleable scrap 
can be used in moderate amounts, 
but the percentage of sulphur in the 
castings must be watched closely. 
Steel can be used only in small 
amounts as carbon will be too low, 
unless the metal is to be recarburized. 
Rusty scrap will reduce silicon and 
manganese. A typical malleable air 
furnace mixture contains sprues, 45; 
pig iron, 40; malleable scrap, 10 and 
steel scrap 5 per cent. 

Scrap for cupola malleable must 
have the same characteristics as for 
the air furnace. Cupola mixtures are 
flexible as the steel takes up about 
2.7 per cent carbon from the coke used 
in melting. 

Steel scrap is the basis for all elec- 
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tric steel mixtures. The acid process 
requires high grade scrap. It must 
be of small size to go into the fur- 
nace door and must not be too heavy 
for a man to handle. Sulphur and 
phosphorus should be slightly lower 
than is required in the castings; usu- 
ally both should be under 0.04 per 
cent. 


Must Avoid Rust 


It is convenient to have a pile of 
high carbon scrap, such as springs 
with about 1.00 per cent carbon, as 
the bulk of the scrap will be low 
carbon—about 0.20 per cent. 

In the acid process the stecl scrap 
must not be too rusty. Material un- 
der %-inch in thickness is likely to 
be badly rusted, and will be too 
bulky to get much weight in the fur- 
nace. 

Steel scrap for the basic electric 
process is more easily obtained. A 
little rust does no harm and sulphur 
and phosphorus do not have to be 
kept to such low limits in the scrap, 
as both of these are greatly reduced 
in this process. 

Both electric furnaces use punch- 
ings, clippings, bar ends, heavy turn- 
ings, etc. Light turnings sometimes 
give trouble. The use of scrap con- 
taining alloys depends on whether 
these would be objectionable in the 
castings. 

The electric furnace is suited for 
melting gray iron borings, and other 
low-priced materials, from which high 
test gray iron can be produced by 
the addition of ferrosilicon and ferro- 
manganese. 

In certain parts of the country scrap 
is available in large quantities, but 
pig iron is costly. In such locations, 
scrap and borings can readily be used 
for the production of gray 


iron. 


electric 


Desulphurization Is Necessary 


The economic situation of Germany 
forced the use of large quantities of 
scrap in her furnaces, with the usual 
effect—that sulphur began to increase. 
A solution of this problem was 
effected by the well known work of 
Dr. Walter on alkaline slags. 

Several ago the alkaline 
processes were introduced in_ this 
country, and now are widely used. 
There seems to be some disagreement 
as to all the reactions, but in gen- 
eral, sodium carbonate is placed in 
contact with molten iron, the car- 
bonate decomposing at this tempera- 
ture. The sodium combines with the 


years 


sulphur in the iron, forming sodium 
sulphide, which remains in the slag. 

As a rule the fused form of sodium 
carbonate is used as it comes in small 





bricks, which are easy to handle. 
(The powdered form is sometimes 
used in closed containers.) Each 


brick weighs two pounds and the re 
quired number is thrown on each 
charge with the limerock, in the cu- 
pola. The main effect is to make a 
more fluid slag, which helps clean 
the scrap as it approaches the melt- 
ing zone. Apparently the alkaline 
slag reacts with oxides in the charge, 
and at same time reduces the amount 
of sulphur absorbed by the iron. 

Final desulphurization takes place 
after the iron has run from cupola, 
and has been separated from the 
cupola slag. For this final slag soda 
ash is used, either in a mixing ladle 
or in a forehearth. The slag usually 
absorbs from 10 to 50 per cent of the 
sulphur present, according to amount 
of soda ash used and time it is in 
contact with iron. : 


Sulphur Is Reduced 


Results reported on malleable air 
furnace practice and on open hearth 
indicate a reduction of sulphur and 
possible absorption of included oxides. 

As a check on structure of desul- 
phurized, and untreated irons, two ex- 
perimental heats were run using all 
scrap mixtures of practically identi- 
cal composition. Results are given in 
Table V. 

The former heat with great ex- 
cess of soda ash showed 50 per cent 
reduction in sulphur, with probable 
reduction of silicon. Microphotographs 
of Fig. 4 show normal structure, un- 
etched, and etched. There are less in- 
clusions than might be expected with 
100 per cent scrap mixture, so there 
is a strong probability that the alka- 
line slag removes inclusions to some 
extent, in the process of desulphuri- 
zation. 

As it is imperative to keep sulphur 
content of any mixture under control, 
some process of desulphurization must 
be used, if the mixture carries much 
high sulphur scrap. For this purpose, 
the soda ash process has advantages, 
as previously shown. Sulphur can be 
even more completely removed in the 
basic electric furnace process by ab- 
sorption in slag. Some sulphur can 
also be removed by means of manga- 
nese. 

To keep in step with improved 
quality, both the processes and the 
selection of materials must be under 
closer control. The scrap yard of the 
future probably will be equipped with 
briquette machines, balers, furnaces, 
magnetic separators, and even a chem- 
ical laboratory. 

It ig an individual problem for each 
foundry to decide what kind of scrap 
it can use—and how much of it. 















Appoints Committee on 
Iron Research 


The iron alloy research committee 
being organized by the Engineering 
Foundation in co-operation with the 
American Institute of Mining and 
Metallurgical Engineers, recently re- 
ceived an offer to contribute $50,000 
at the rate of $10,000 a year for 5 
years from the Battelle Memorial] in- 
stitute, Columbus, O., through J. H. 
Frantz, its president. This offer is 
conditioned upon the foundation ob- 
taining the remainder of a fund of 
$150,000 at the end of this year. 
George K. Burgess, director of the 
bureau of standards, offered the serv- 
ices of the bureau’s staff to the 
amount of $1000 a year for 5 years, 
in addition to its own program, and 
extended the courtesies of its library 
and laboratory to the foundation. 
Membership of the iron alloys com- 
mittee will be constituted as follows: 


Chairman, George B. Waterhouse, 
professor of metallurgy, Massachu- 


setts Institute of Technology, Cam- 
bridge, Mass.; George K. Burgess, di- 


rector, bureau of standards; Scott 
Turner, director, bureau of mines; 
R. E. Kennedy, technical secretary, 


American Foundrymen’s association; 
H. W. Gillett, director, Battelle Me- 
morial institute; representative of the 
American Society for Steel Treating; 


representative of the American So- 
ciety for Testing Materials, and a 
member-at-large. Directors of the bu 


reaus of standards and of mines, and 
the technical secretary of the Amer- 
ican Foundrymen’s association each 
designating, if he so prefers, a rep 
resentative who can share actively in 
the work of the committee. 


Issues Bulletin 
Recent issued by the 
bureau of mines are: “Specific Heats 
of Gases at High Temperatures,” by 
E. D. Eastman; “The Blast-Furnace 
Stock Column,” by S. P. Kinney; 
“Factors Governing the Entry of 
Solutions into Ores During Leaching,” 
by J. D. Sullivan, W. E. Keck and 
G. L. Oldright; “Experiments on Mine- 
Fan Performance,” by G. E. McElroy 
and A. S. Richardson; “Use of a 
Type N Miner’s Gas Mask,” by S. 
H. Katz and G. S. McCaa; “Metal- 
lurgical Limestone,” by Oliver Bowles, 
and “Summarized Data of Zine Pro- 

duction,” by E. W. Pehrson. 


publications 


Robeson Process Co., New “York, 
has removed its offices from the Fifth 
Avenue building, 200 Fifth avenue, to 
the New York Central building, 230 
Park avenue. 
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Part XX 


changes in chemical 
brought about 
iron under 


ERTAIN 

composition 

in remelting 
normal cupola conditions. Early iron 
founders were familiar with an in- 
erease in hardness and closing of the 
grain. Prof. Thomas Turner ex- 
plained these phenomena were due to 
during re- 


are 
cast 


the changes taking place 
melting, principally a decrease in sil- 
increase in sul- 
Sir William 
of ex- 


and an 


1853 


content 
content. In 


icon 
phur 
Fairbairn carried out a series 
iron was re- 


air 


cast 
times in an 


periments in which 
melted eighteen 

furnace. Changes in composition of 
disclosed by Prof. Turn- 
are plotted in the dia- 
and clearly show the 
and man- 
increase in 


aterial as 
r’s analyses 
Fig. 126, 
decrease in 
ganese and the 
sulphur and phosphorus with the suc- 


gram 
teady silicon 
steady 
essive remeltings. 
changes accompany 
iron in the cupola. 
is common 


Exactly simila 
remelting of cast 
Under normal conditions it 
practice to allow for certain changes 
n a single remelting. These changes 
are expressed as a percentage of the 
riginal amount of the element pres- 
ent as follows: 

Silicon, 10 cent 
Manganese, 15 to 25 per cent loss. 
Sulphur, 35 to 50 per cent gain. 

A slight gain in phosphorus con- 
tent frequently is experienced. Gen- 
erally the amount does not total more 
than 0.10 per cent. 

Invariably a certain loss occurs in 
the total iron content in the form of 
oxide of iron transferred to the slag. 
Total expressed as a _ percent- 


loss. 


per 


losses 
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ting [ron 
th Ky Cupola 


By J. £.Hurst 


age of the _ total 
melt of these con- 
stituents which oc- 
cur by way of oxi- 
dation and _ slag 
reactions 
run from 0.8 to 1.7 
cent and, of 
course, these 
inherent in 
dinary cupola practice in foundries in 
general. 

In many places today it is common 
practice to remelt irons containing 


per 
losses 


are or- 





| 
| Melt Steel Scrap 
R EMELTING 

the silicon and 
ganese content while the 
phur and to a lesser extent the 


cast iron re- 


duces man- 


7 
Sul- 


phosphorus content increases on 
the 


cupola. A 





occasion iron 
the 
the 


oxide of 


each passes 
certain 


the 


trans- 


th rough 


part of iron is lost in 


form of iron 
ferred to the 


practice a 


slag. In ordinary 
total 
cent i838 
the 
iron required for the day's heat. 
methods 
for calculating various mixtures 
including steel and other alloys. 


loss of from 


5 to 7 per anticipated 


in calculating amount of 


Simple are available 


are presented 
methods of 


preparing and utilizing cast iron 


Interesting data 


in this article on 


borings and turnings. 


proportions of nickel 
experienced 


certain 
chromium. 
these elements 
cording to individual practice. Chrom- 
ium to the extent of 50 per cent of 
the amount in the original charge fre- 
quently is lost in remelting. Changes 
up to 30 cent frequently are ex- 
perienced in the nickel content. The 
following example, taken from the 
writer’s experience, illustrates 


Losses 


vary considerably ac- 


per 


own 


generally 


the elements: 
Actual 


Composition 


the two 


Calculated 


losses in 


Composit ion 

Per cent 
0.336 
3.46 


foundry 


Per cent 
Chromium 
total losses in cu- 
pola melting practice are made up of 
the foregoing items, as 
of a mechanical 
pellets of iron 
pended in the 
slag, metal 


Gross 
well as losses 
nature, inclusion of 


which remain _ sus- 
viscous 
lost in 
slag 


bot- 


more ol less 
unavoidably 
the 


metal 


and 
the 


splashes from tap hole 
and lost 
tom doors are dropped 

The American 
ciation in 1901 
inquiry into the melting losses experi- 


holes, when 


Foundrymen’s asso- 
made an exhaustive 
enced in various foundries. 
Total percentage of the 
iron melted were tabulated under sep 


gray iron 


losses as a 


arate headings with complete data of 
the charges the 
of work upon which the cupolas were 
engaged. The total 
corded was 1.7 per cent and the high 
est 11 per With efficient 
the percentage 
small tonnage melts than in the melts 
of large tonnages. In 


according to classes 


lowest loss re 


cent. prac 


tice loss is greater in 


common prac 
tice for costing average 
figure of from 5 to 7 
in calculating losses. 
Large pieces of metal are hand picked 
from the whether 
the adoption of a 
ing and magnetic separation is justi 
depends 


purposes an 
per cent is used 
cupola melting 


cupola dump and 


system of crush 


fied on economical grounds 
entirely on the circumstances. 
composition 
taken 
the 
any 


calculation 


Changes in chemical 
mentioned 
calculating 
composition of iron from 
mixture. The method of 
adopted generally is based 
arithmetical proportion as set 
the following examples Assuming 
that the chemical the 
materials available shown in 
Table XXVII. 

A mixture of 


previously are into 


consideration in final 


given 


on simple 
out in 


composit ion of 


are as 


2000 pounds total 
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Table XXVII 


Materials for Cupola 
Charge 


Pig Pig Ma- 
Iron Iron chine Foundry 


A B Scrap Scrap 
Total Carbon 3.9 3.6 3.25 3.25 
Silicon 3.25 1.75 2.5 2.25 
Manganese 1.00 1.50 0.5 0.75 
Sulphur 0.07 0.04 0.10 0.15 
Phosphorus 1.25 0.75 1.00 1.10 











might be assumed to be composed of 
400 pounds A, 600 pounds B and 500 
pounds each variety of scrap. Final 
composition is obtained by multiply- 
ing the percentage of each constituent 
in each component by its proportion- 
ate weight and dividing the total ob- 
tained by the total weight of the 
charge. This value with the allow- 
ances for melting losses represent the 
calculated composition of the mixture 
appears in Table XXVIII. 

The final composition is calculated 
as it appears in Table XXIX. 

Method generally adopted in found- 
ries for obtaining a mixture of any 
desired composition and with suitable 
materials available is one of inspec- 
tion and trial based upon the method 
illustrated. For example, suppose the 
calculated manganese content is too 
high for the particular purpose re- 
quired. This can be remedied by de- 
creasing the proportions of A and B. 
Actual extent is determined by trial 
and_ inspection. Several systematic 
methods of graphically calculating cu- 
pola mixtures by utilizing alignment 
charts or monograms have been pro- 
posed. They have been described in 
various technical journals, and can be 
used satisfactorily where the practice 
is well established. 

While melting different mixtures of 
iron in the same cupola during the 
same run, effective separation of the 
different mixtures is a factor of con- 
siderable importance. The problem 
can be dealt with in three ways. In 
the first method the special mixture 
is charged first, followed by the ordi- 
nary or standard mixture. In the sec- 
ond method the special mixture may 
be charged at any predetermined time 
during the heat. Separation of this 
mixture from the other charges gen- 
erally is affected by a thicker charge 
of coke, usually double the normal 
amount. In the third method the 
special mixture is charged after all 
the metal belonging to the prior 
charges has been melted. The bed 
coke must be charged up to the cor- 
rect level before placing the new 
metal charges. 

With the exception of the third 
method the special mixtures are pre- 
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ceded or followed by metal of a dif- 
ferent composition and the effective- 
ness of separation is a subject often 
discussed among foundrymen. Con- 
sensus of opinion favors the view that 
even with an increased thickness of 
separating coke, effective separation 
is not obtained. To prevent § any 
troubles arising from this cause, sev- 
eral charges, neutral or transition 
charges, are taken from the cupola 
while changing over from one mixture 
to the other and used in pouring com- 
paratively unimportant castings. 
The question therefore resolves it- 
self into how many transition charges 
must be allowed before one can be 
certain of obtaining the special mix- 
tures uncontaminated. Successive 
charges are not melted separately. 
Melting proceeds in several charges 
simultaneously owing to the shape of 
the melting zone. This tendency is 














FIG. 127—CHANGES IN COMPOSITION DUE 
TO REMELTING CAST IRON (TURNER) 


greater in large than in small cu- 
polas, and therefore additional trans- 
ition charges are necessary. However, 
two transition charges usually’ are 
sufficient to insure effective separa- 
tion. The third charge of the special 
mixture may be anticipated with cer- 
tainty as of the desired composition. 

Moldenke has recorded certain in- 
teresting experiments in which charges 
containing varying quantities of nickel 
and chromium bearing pig iron were 
melted. The first charge in any of 
these experiments contained no addi- 
tions of nickel-chromium pig iron, yet 
analysis of the first metal tapped re- 
vealed the presence of these two ele- 
ments in substantial amounts, plainly 
demonstrating the intermingling of 
successive charges. 

That melting does take place well 
up in the cupola stack and around the 
circumference of the charge is a well 
observed fact. Out of a large num- 
ber of conditions bearing on this 
point probably the most important is 
the character of the material charged, 
volume of pieces and their composi- 
tion. For example, thin stove plate 












scrap often can be observed melting 
among larger pieces of pig iron at 
the edge of the charge in the neigh- 
borhood of the charging door. 

Steel scrap which probably melts 
slower than the remaining cast iron 
portion of the charge should _ be 
charged first with the lightest section 
and easiest melted material last. An 
endeavor to obtain the highest degree 
of uniformity in size of the mate- 
rials charged is to be highly recom- 
mended. The use of pigs in quarters 
and a little extra breaking of the 
scrap will well repay the extra cost 
in increased uniformity and quality of 
the metal fiowing from the cupola. 

Disposal of cast-iron borings and 
turnings is one of the continually re- 
curring problems in large engineering 
establishments. Difference in market 
price of borings and cast-iron scrap 
generally is great enough to direct 
attention of shops associated with 
foundries to the possibility of utiliz- 
ing borings and turnings as a por- 
tion of the cupola charge. Many at- 
tempts have been made to utilize bor- 
ings and turnings in this manner. At- 
tempts to charge borings and turn- 
ings direct into the cupola have proved 
impracticable. Principally because the 
borings jam up the cupola with par- 
tially oxidized, partially melted, ma- 
terial, interfere with penetration of 
the blast and introduce all kinds of 
irregularities in the character of the 
molten metal. 

Probably the best and most well 
known method of utilizing borings is 
that of filling short lengths of pipe 
with borings and plugging the ends. 
Canisters of borings thus obtained are 
introduced directly into the cupola. 
This method is stated to give good 
results. An American writer states 
that when using stove pipe sections 
containing 50-pound charges the to- 
tal melting loss does not exceed 2 per 
cent. This writer also states that the 
cost of preparing the canisters of 
borings in this manner did not exceed 
$2.50 per ton, or 10s per ton at pres- 
ent sterling values. 

This method has the advantage of 
extreme simplicity and avoids the ne- 
cessity for extensive capital outlay in 





Table XXVIII 


Method for Calculating 
Charge 


Proposed Total Sili- Man- Sul- Phos- 


Mixture Carbon con ganese phur phorus 
Pounds 

A—400 15.6 13.0 .0 0.28 5.0 
B—600 21.6 10.5 9.0 0.24 4.5 
MS—500 16.25 12.5 2.5 0.50 5.0 
FS—500 16.25 11.25 3.75 0.75 5.5 
Total 2000.. 69.7 47.25 19.25 1.77 20.0 
Percentage . 3.48 2.36 0.96 0.088 1.0 
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equipment. However, it is likely to 
be accompanied by irregular results, 
and general success as indicated is 
not an invariable rule. Cause of ir- 
regular results obtained can be ap- 


preciated when one endeavors to pic- 


ture the manner in which the con- 
tainer and borings, melt. The con- 
tainer arrives at a point in .the cu- 


nola where it begins to melt, liberat- 
ng the enclosed borings in a partly 
loose and partly fused condition. Un- 
certainty of the complete distribution 

‘ these borings in any one charge is 
esponsible for much of the irregular- 
ty experienced by foundrymen in 
melting that kind of scrap. 

For these attention of 
foundrymen has been directed to the 
possibility of forming borings into 
briquets. Briquetting methods divide 
themselves into two classes, according 
to whether or not the borings are 
ibjected to high pressures, and may 


Collects 


ANY interesting iron castings 

of colonial days are _ pre- 

served in the collections of 
children’s savings banks which are 
he result of hobbies of several promi- 
nent bank officials. The collection 
owned by the First National Bank of 
Detroit was described in the Dec. 15, 
1928 issue of THE FOUNDRY. 


reasons 


One of the latest collections of 
these toy banks to be exhibited is 
the property of Elmer Rand Jacobs, 


comptroller of the Seamen’s Bank for 
Savings, New York. The’ exhibit 
stands in a show case in the banking 
and attracts a large crowd. 

in the collection has been so 


room, 


Interest 





‘ebetede- 





Table XXIX 
Change in Composition 


Loss or Gain 


Per Per Per 

Cent Cent Cent 
Total Carbon 3.48 3.48 
Silicon : ww. 2.86 10 2.16 
Manganese 0.96 15 0.83 
Sulphur . 0.088 +50 0.13 
Phosphorus .. 1.0 + 0.1 1.10 











be classified in the following manner 


according to method of formation: 


(a) Formation of briquets using 
chemical binders, with or with- 
out moderate pressures. 

(b) Formation of briquets by high 
pressures, with or without the 
use of chemical binders. 

Briquetting methods in the first 


classification generally appeal to iron 
founders on account of involving little 
plant expenditure. Cast-iron 


or no 








borings differ from. steel borings, 
where the mutual distortion and en- 
tanglement of individual turnings and 
borings under pressures give suffi- 
cient bonding and mechanical strength 
to the briquet or bale. Even with the 
application of high pressures, cast- 
iron boring briquets liable to 
show mechanical weakness causing 
failure of the briquets. 


are 


A more or less complete list of 
binders includes tar, pitch and oils, 
sodium silicate, calcium chloride, sal- 
ammoniac, portland cement, lime 
water, clay wash, core gums and 
several others. 


Tar and pitch are dangerous on ac- 
count of the possibility of a high 
sulphur content. A _ similar danger 
exists with the use of portland 
ment. Core gums and some of 
other 
pensive 


ce- 
the 
ex- 


binders too 


for 


usually prove 


general commercial pur- 


poses. 





Cast Iron Toy Banks 


keen that the bank has published a 
leaflet describing the principal banks 
of the exhibit most of which were 
cast 50 or more years ago. Some of 
the banks are exceedingly ingenious 
and nearly all involve some mechanical 
movement which facilitates the deposit 
of coins. From the foundryman’s 
point of view the exhibit illustrates no 
mean artistic ability on the part of 
molders of two and three generations 
ago. Some of the castings are solid, 
indicating that the must have 
been removed laboriously through the 
coin slot. 

Mr. Jacobs’ collection has received 
considerable publicity and he now is 


core 






















Elmer Rand Jacobs, comptroller Seaman’s Bank of Savings, Wall Street, New 
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York, and a few of the cast iron toy banks in his collection 






receiving numerous letters from rural 
districts where old banks are being 
dusted off and offered for sale. One 
woman in a little southern town offers 
a Bill E. Grin bank, and says “There is 
a slit in the top of his head and when 
you drop the coin in, his 
little red tongue. My little boy just 
loves to see that tongue come out. I! 
told him about the man who sold me 
the bank. He is a very old man, but he 
said that the little bank started him 
going and with his savings he bought 
a barber shop. Ever since it has been 
the habit for my son to drop his money 
in that little bank. 
shelf by the clock.” 
The accompanying illustration shows 
Mr. Jacobs with a few of the banks 
in his collection. In his hands he is 
holding a bank known as the “Boy on 
Trapeze.” The coin is placed in the 
boy’s hat and he spins around and 
deposits the coin in the base. On the 
table at Mr. Jacobs’ left several 
more of his collection including the 
castle, shooting soldier, bull dog, tam- 
many and the bucking mule banks. 


out comes 


Its place is on the 


are 









Institute Holds Meeting 


The annual meeting of the American 
Refractories institute, which originally 
was scheduled to be held at French 
Lick, Ind., May 21 and 22 but which 
was postponed, will be held at Key- 
stone Athletic club, Pittsburgh, June 
25. This session will consist only of a 
business meeting, including the elec- 
tion of officers. 














——<_ GENERAL _) 


Needs High Sulphur 


QUESTION 
We have been asked by one of 
our customers to supply wearing 
plates for furnace work, weighing 

about 550 pounds each and 2% 

inches thick. The customer calls for 

0.15 to 0.18 per cent sulphur; 1.0 to 

1.2 per cent silicon, and 0.85 to 

0.95 per cent manganese. How can 

we obtain the desired sulphur? We 

are using 30 per cent steel scrap 
which also is desired for the mixture, 

The charge consists of 450 pounds 

of steel rails; 450 pounds of high 

manganese pig iron’ containing: 

Silicon, 1.97 per cent, sulphur, 0.05 

per cent, manganese, 2.07 per cent; 

350 pounds of return scrap contain- 

ing: Silcion, 2.0 per cent, sulphur, 

0.10 per cent, manganese, 0.50 per 

cent; and 250 pounds of scrap car 

wheels containing: Silicon, 0.60 per 
cent, sulphur, 0.165 per cent, and 

0.65 per cent manganese. We are 

taking this down in the first 2 

charges of 1500 pounds each. 
ANSWER 

You have a rather difficult problem 
to meet in attaining the high sulphur 
required with the materials you have 
in hand. Higher sulphur could be 
attained by increasing the car wheel 
and return scrap at the expense of 
the high manganese pig iron, but this 
would lower the manganese too much. 

Experimenters have added sulphur 
to iron by various methods such as 
mixing sulphur and fireclay together 
with water, and lining the bottom of 
the ladle with the mixture. The ladle 
was dried and the iron poured in. 
Sulphur was absorbed from this lining. 
Some have added roll sulphur which 
was placed in the bottom of the ladle, 
and the iron poured on top. However, 
these methods hardly will give a defi- 
nite sulphur addition as a great deal 
of the sulphur will volatilize. 

The only other suggestion we have 
is that you try adding ferrous sul- 
phide, This may be purchased from 
dealers in laboratory supplies, and is 





a metallic appearing substance in the 
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i iar department covers all problems 
relating to metallurgical, melting and 
molding practice encountered in making 
steel, malleable-iron and gray-iron cast- 
ings. Questions submitted by bonafide 
subscribers to this department will be 
answered by members of the editorial 
staff of The Foundry, supplemented 
where occasion requires by the advisory 
staff whose personnel is as follows: 

John H. Hall—Steel Casting 

H. A. Schwartz—Malleable Cast Iron 

J. W. Bolton—Gray Cast Iron 

All questions should be addressed to 
The Editor, The Foundry, Penton Build- 
ing, Cleveland. 











form of sticks or plates. It contains 
a little over 36 per cent sulphur and 
64 per cent iron. Place about 2 ounces 
in the bottom of a ladle and pour on 
this 100 pounds of iron. According to 
our calculations the sulphur in this 
iron will be about 0.165 per cent with 
the mixture you now are using. The 
iron in the ladle should be stirred well 
before pouring. 


—€Q ea A) 
Desires Bronze Finish 


QUESTION 
I would like to know something 
about the process of putting a brass 


or bronze finish on such objects 
as cast-iron, fire place fixtures. 
Could it be done in an ordinary 


gray iron foundry, and what equip- 


ment would be necessary for a 

limited amount of work? 
ANSWER 

For the purpose you have in mind 
there are two methods open. One 
is the regular electrodeposition and 
the other is by metal spraying. The 


first requires considerable equipment 
which includes, cleaning equipment 
(sand blast and pickle tanks), gen- 


erator for supplying low voltage and 
high amperage for plating, plating 
tanks, and washing and drying equip- 


ment. Above all it will require the 
services of an expert plater to obtain 
good consistent results. Of course, 


with a generator of sufficient capac- 




















ity, other types of plating such as 
zine, nickel and chromium could be 
undertaken. 

The metal spraying method con- 


sists in applying a stream of molten 
metal from a special pistol type torch, 
to the object to be covered with met- 
al. An oxyacetylene flame is used to 
produce the flame in the torch and 
the metal to be applied is fed auto- 
matically into the torch in the form 
of wire. 

—€Q QA )— 


Slag Floats in Ladle 


QUESTION 

What causes slag to rise in a 
hand ladle that has been well dried. 
I use 60 pounds of limestone on 
1000-pound iron charges in a cu- 
pola lined to 42 inches? ‘The coke 
split between the charges is 154 
pounds and the blast shows a pres- 
sure of 11 ounces on the gage. I 
have tried it at 8, 9 and 10 ounces, 


but get the best results at 11 
ounces. First iron appears 5 or 6 
minutes after the blast is turned 
on. What do you think of cast 
iron brick in the charging zone? 
I installed a set about 5 months 
ago and apparently they are as 
good and solid as ever. 
ANSWER 
The scum which forms on top of 
the metal in the hand ladle is caused 
by steam and gas that are formed 


when the molten iron raises the tem- 
perature of the daubing material in 
the ladle. Unless the lining of the 
ladle is raised to a red heat, all the 
moisture is not driven off. In ordi- 
nary gray iron foundry practice this 
never is done and result all 
ladles boil more or less when filled for 
the first time. You can verify this 
easily by noting the action of the 
metal in a ladle that has been filled 
and emptied several times. The met- 
al lies perfectly quiet in the heated 
ladle. In many places where the 
ladles are dried in an oven or by 
the primitive method of building a 
small wood fire in them, the first 
ladlefull of spilled in the 


as a 


metal is 
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pig bed after it has ceased boiling 
in the ladle. Even where the ladle 
is dried sufficiently, the character of 
the material in the daubing sometimes 
causes a commotion in the metal when 
the ladle is filled for the first time. 
This is due to organic matter in the 
lining, or to bonding material that 
melts when exposed to molten iron. 
Your melting practice conforms to 
generally recognized standards and is 
not responsible for the slag in the 
ladles. 

Many foundrymen have installed a 
east iron brick lining at the charging 
zone of the cupola and found, as you 
have, that it is quite economical. 
Cast iron of course resists abrasion 
from the charge much more success- 
fully than fire bricks. This feature 
has been touched upon in several is- 
sues of THE FOUNDRY. 


{GRAY IRON ) 
Needs Warping Data 


QUESTION 
We are seeking some information 
on warping of gray iron castings. 
We understand that a number of 
firms desiring accurate work, age 
their castings between cuts or ream- 
ing. We are interested particular- 
ly in a curve that would show the 
effect of aging after periods of 
1, 3, 7, 14, ete. days. We under- 
stand that the greatest change 
takes place in the first 24 hours. 
ANSWER 
As far as we 














are aware, no curves 
of the type you are interested in have 
been published. At one time the 
theory was prevalent that castings 
would go out of round if bored or 
turned too soon after being made, 
and this theory was held by many 
of the automobile companies at one 
time. Consequently, they used to let 
their castings such as cylinder blocks, 
ete., age for 6 months or so. How- 
ever, it later was found that the 
cause was due to methods of machin- 
and partly the metal mixtures 
used. Improvement in methods of 
manufacture and machining methods 
have changed this period of ageing 
until now, practically all automobile 
companies machine their cylinder 
blocks, ete., soon after they are made. 
If the castings are made by com- 
petent foundrymen, we believe that 
slight if any warping will occur. 
However, it may happen that due to 
improper methods, internal strains 
occur which may cause warping. Such 
warping will be observable when the 
castings are cool enough to be re- 
moved from the mold, and _ conse- 
quently before they are shipped. 
Some companies heat treat their 
castings for several hours at tem- 
peratures ranging from 800 to 1300 
degrees Fahr., to give a better struc- 


ing 
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ture, and relieve any possible inter- 
nal strains. Another reason for this 
procedure is to anneal the cast iron 
so that it may be machined easier. 
This would be necessary only where 
the cast iron is lower in silicon than 
necessary for rapid machining. 


—Gem— 
Wants Nickel Cast Iron 


QUESTION 
Can you give me some informa- 
tion on the use of nickel for special 
small jobs such as motor cylinders, 
engine heads, etc.? 
ANSWER 

Analysis of nickel cast iron for 
automobile cylinder blocks should con- 
tain from 1.75 to 1.90 per cent sili- 
con; 1.50 to 2.00 per cent nickel; 
0.50 to 0.80 per cent manganese, and 
0.15 to 0.55 per cent phosphorus, 
with the tendency toward the lower 
values. 

Nickel may be added in the ladle, 
and should be in the form of %-inch 
shot. It is added to the molten 
stream as it flows from the cupola 
spout. Nickel also may be added in 
ingot form with the metal charges 
in the cupola. For pistons, the sili- 
con should run from 2.50 to 2.75 per 
cent and contain about 1.50 per cent 
nickel. 


—CaExD— 
Magnetic Permeability 


QUESTION 
I am looking for a grade of cast 
iron that has a good degree of mag- 
netic permeability. Perhaps you 
could suggest an iron alloy contain- 
ing a small amount of alloying ma- 
terial. I know that the alloy con- 
taining 79 per cent nickel, remainder 
iron has the desired properties, but 
it is too expensive. 
ANSWER 

We do not know of any alloy cast 
iron containing low amounts of an 
alloying material that possesses a high 
degree of magnetic permeability. We 
suppose that you are familiar also 
with silicon steel which is much used 
for transformer purposes. Another al- 
loy containing equal parts of nickel 
and iron has high permeability and is 
used for transformer cores. 

Patridge (Journal, Iron and Steel 
institute, London) states that the high- 
est magnetic induction and permeabil- 
ity are obtained with cast iron that 
was annealed. Graphite should be in 
the form of temper carbon with as lit- 
tle combined carbon as possible, and 
free cementite must be absent to get 
high permeability. Both in the an- 
nealed and cast conditions silicon re- 
duces the coercive force and hysteresis 


loss. In the cast state silicon de- 


creases the magnetic induction, but its 





presence may be advantageous in al- 
loys that have to work with low flux 
densities. 

In the annealed condition, aluminum 
up to 1 per cent decreases the mag- 
netic induction and the maximum per- 
meability but the 
force and hysteresis loss. When present 
in amounts from 1 to 3 per cent alumi- 
num causes a huge increase in the in- 
duction and permeability. 


increases coercive 


Therefore we suggest that you use 
a cast iron that contains from 2.50 
to 3.50 per cent silicon. The amount 
of silicon will depend on the condi- 
tions it has to withstand. The higher 
the silicon, the more open the struc- 
ture, and the less strong the casting 
will be. You also might try anneal- 
ing the castings at about 875 to 900 
degrees Cent. (1600 to 1650 degrees 
Fahr.) and then cooling slowly. 


Annealing cast iron is said to lower 
the strength to some extent, but we 
do not believe that this will take place 
to any noticeable degree. You also 
might experiment with adding alumi- 
num to the cast iron to the amount 
referred to by Partridge—that is, 
from 1 to 3 per cent. Use pure com- 
mercial ingot, not the No. 12 alloy. 
Aluminum melts at a lower tempera- 
ture then cast iron, so this alloy may 
be made by adding aluminum to a 
ladle of molten iron. Be sure to stir 
well to incorporate the aluminum. 


——<€{_ STEEL » 
Rust Resisting Steel 











QUESTION 
Can you give us any informa- 
tion on the analysis of rust and 
corrosion resisting steels? We have 


had an inquiry for this material 
and would like to know more about 
it. 
ANSWER 
Most of the non-corrosive, non-rust- 
less, and stainless steels are patented 
materials, and contain high percent- 
ages of chromium. One type is a 
copper-chromium steel containing car- 


bon, 0.30 per cent; chromium, 20.0 
per cent; copper, 1.0 per cent, and 
the remainder iron. Another con- 
tains 12 per cent chromium, 60 per 
cent nickel, remainder iron. Some 
of the corrosion resistant steels de- 


pend solely on their high chromium 
content which runs from 20 to 30 per 
cent and the carbon from 0.13 to 
0.16 per cent. Two German steels 
of this type contain, carbon 0.5 per 
cent; chromium, 14 per cent, nickel, 
1.8 per cent, and carbon, 0.25 per 
cent, chromium, 20 per cent, nickel, 
7 per cent, respectively. The latter 
named steel is non-magnetic. 

For physical properties and other 
data on non-rusting and non-corro- 


















sive steel see Vol. 24, Part II, Pro- 
ceedings, American Society for Test- 
ing Materials (1924). 


—Exa— 
Melts Ferromanganese 


QUESTION 
We are thinking of building a 

small cupola to melt from 150 to 300 

pounds of ferromanganese, and 

would like to have information on 
the size of the cupola, tuyere area, 
height of tuyeres from bottom, vol- 
ume of air to be used, type of lin- 
ing, losses in melting, and amount 
of coke to be used. Will it be pos- 
sible to use air from a compressor 
to supply the necessary blast? 

ANSWER 

Some plants do use a cupola for 
melting ferromanganese when large 
quantities of this material are re- 
quired. However, due to the ease with 
which manganese oxidizes when mol- 
ten, and the basic slag formed, cer- 
tain precautions must be taken in the 
blast and in fluxing agents used. You 
do not state whether you want 300 
pounds per hour or in a shorter pe- 
riod. Therefore, we will have to 
assume that you want to melt this 
quantity in several intervals of an 
hour each. 

A small cupola lined to 18 inches 
will melt about 500 pounds of pig iron 
per hour. Since the blast for melting 
ferromanganese will have to be lower 
than that used for melting iron, it 
probably will melt around 300 pounds 
of ferromanganese an hour. If it 
melts too fast you can shut it down 
for short periods. Since ferroman- 
ganese will weigh about 463 pounds 
per cubic foot, it will occupy a depth 
of approximately 7 inches in_ the 
cupola. Therefore, if the tuyeres are 
12 inches above the sand bottom you 
will have plenty of room. 

Since the area of the cupola is 254.4 
square inches, a layer of coke 4 
inches deep would occupy a volume 
of approximately 0.6 cubic foot. A 
dense by-product coke will weigh 
around 30 pounds per cubic foot, so 
that the volume of space will require 
18 pounds of coke between charges. 
Using a ccke to iron ratio of ap- 
proximately 1 to 6, the ferromangan- 
ese charge will be 108 pounds, or in 
round numbers 100 pounds. Burning 
coke completely to carbon dioxide will 
136.8 cubic feet of air 
per pound of coke. Assuming that 3 
charges are melted per hour, 7387 
cubic feet of air will have to be sup- 
plied per hour, or 123.1 cubic feet per 
minute. 

The regular lining of firebrick will 
be suitable for melting ferromangan- 
ese, but as mentioned previously, a 
basic slag composed of manganese ox- 
ide and iron oxide is formed. This 
will corrode the lining severely unless 


require about 





524 





an acid flux is used. The flux gen- 
erally used is old clay bricks broken 
up into egg-size. Some limestone will 
have to be added, but only enough 
to give a free flowing slag. Losses 
in melting are said to range from 
6 to 9 per cent, but probably 12 per 
cent is a better figure. Theoretically 
it will require about 25 pounds of 
fire brick to slag off the manganese 


oxide formed as manganese silicate. 
You may find that it will take about 
30 pounds in actual practice. Prob- 
ably 5 pounds of limestone will be 
enough to give a fluid slag. 

Air from a compressor may be 
used if you first expand it into a 


large pipe before introducing it into 
the cupola. This will reduce the pres- 
sure and by careful adjustment you 
can attain the proper volume which 
is the thing to be emphasized. A small 
fan or blower probably will give better 
results. Since the pressure of the 
blast should be as low as consistent, 
the tuyere area ratio to the diameter 
of the cupola may be less than the 
figure generally employed (1/7). 
Probably a ratio of 1/6 will work sat- 
isfactorily. This will require 4 tuyeres 
about 2% x 4 inches. 


—GEmn— 
What Is Vanadium Steel? 


QUESTION 
Can you give me any information 
on the composition of vanadium 
steel, what it is used for mainly? 


ANSWER 
Vanadium steel is that containing 


various amounts of vanadium. In 
many vanadium steels especially those 
poured into castings contain from 
0.15 to 0.25 per cent vanadium and 
will average about 0.18 per cent. 
Vanadium sometimes is used in con- 
nection with nickel and with chromi- 
um giving rise to names of nickel- 
vanadium and chrome-vanadium steels. 
In some tool steels as much as 1.75 
per cent vanadium is used, but this 
is much higher than ordinarily found 
in most vanadium steels. Uses for 
vanadium steels are for castings 
which require heat treatment as loco- 
motive frames, cross-heads, etc. 


— CQ QA )j— 
Use Oil Sand Cores 


QUESTION 
I have been told that steel found- 


ries in the United States do not 
follow our British custom of tar- 
ring the face of the molds. I 


should be interested to learn of any 
other difference in practice. We 
spend a great deal of time in eas- 
ing the mold after the casting has 


set. Are oil sand cores used in 

American steel foundries? 
ANSWER 

In a great many respects steel 


foundry practice is the same here as 








in Great Britain. However, the tar- 
ring process is unknown here. Large 
molds must be eased after casting, 
but many preliminary precautions are 
taken to relieve men of the work. 
Cores and other bodies of sand are 
filled with coke or loose sand so that 
they may collapse readily when sub- 
jected to the contraction of the cast- 
ing. Rigging is arranged in such a 
way that the slacking of a bolt or 
the removal of a wedge will allow the 
casting to contract readily. Most of 
the work depending on main strength 
has been cut out. Oil sand cores are 








used extensively in steel foundry 
practice. 
. € MALLEABLE )>——— 





Chromium Has Bad Effect 


QUESTION 

Will you let us know what effect 
chromium additions have on mal- 
leable cast iron. Does it have any 
beneficial effect toward making the 
product a better wear resisting 
casting? What percentage should 
be used? Will the use of any other 
element along with chromium be 


advantageous” If so what should 
be used? 

ANSWER 
Unless some recent investigations, 


of which we are unaware, advise that 
chromium is not the cause of certain 
difficulties encountered in annealing, 
we suggest that this element be left 
alone. As far as we know in the 
production of malleable, chromium is 
considered detrimental and according 
to malleable authorities will cause 
a steely fracture especially if the 
annealing temperature is a_ little 
higher than normal. The amount 
present in one case mentioned found 
was under 0.1 per cent. 


Annealing Pot Analyses 


QUESTION 
Have you any information on the 
compositions of suitable iron for 
pots such as are used for annealing 
malleable castings? 
ANSWER 
Some time ago a number of analy- 
ses of malleable annealing pots were 
given and showed the following range: 
Silicon, 0.42 to 0.86 per cent; sul- 
phur, 0.076 to 0.302 per cent; phos- 
phorus, 0.192 to 0.328 per cent; man- 
ganese, 0.09 to 0.63 per cent, and total 


carbon, 2.46 to 3.32 per cent. Addi- 
tions of aluminum up to 0.01 per 
cent and chromium additions up to 


0.40 per cent also are suggested with 
these analyses. Another analysis is 
given as containing 1.10 per cent 
silicon; low sulphur and phosphorus 
contents; 0.60 per cent manganese; 
2.80 per cent total carbon; 0.50 per 
cent chromium and 0.95 per cent 
nickel. 
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“Problems in 


Nonferrous Founding 
| Dy Charles Vickers 





Aluminum Causes Leaks 


We are buying ingots of remelted 
scrap of the composition 83 per cent 
copper; 7 per cent lead; 4 per cent 
tin, and 6 per cent zine for casting 
brass pipe fittings. These are tested 
at 100 pounds air pressure for leak- 
age. Occasionally we find a trace of 
aluminum present in these ingots 
which the foreman maintains causes 
an increase in leakage of castings, as 
we have noted this invariably ac- 
companies the rise of aluminum. The 
laboratory staff differs with us, claim- 
ing that a mere trace of aluminum 
works no harm, and they also claim 
there is a trace of aluminum present 
in virgin metals for this mixture. 
Does aluminum exist in any of these 
metals in their commercial virgin 
state? If so, which of the metals has 
the largest amount? What is the 
smallest amount of aluminum that it 
is safe to allow in this mixture, if 
any? 

To permit any aluminum at all 
in metal to be cast into shapes that 
are to withstand pressures is taking 
too big a chance. There should be 
no aluminum in such metals. A little 
nickel, with a little phosphorus will 
cut down leakers at any and all times. 
The ingot maker these days need 
never fear aluminum in any of his 
metals for aluminum can be removed 
easily. There is no excuse for hav- 
ing aluminum in the brass, and when 
there is any, that fact absolves the 
foundry staff from all blame for ex- 
cessive amounts of leaky castings. 

Aluminum is never found in copper, 
tin, zinc, lead or such brass foundry 
metals, unless it has been put there 
by mixing in scrap. The research for 
this state of affairs is that aluminum 
can never be reduced from its earthly 
combinations by the operations neces- 
sary in winning the metals mentioned 
from their ores. Aluminum is never 
found in these virgin metals, so the 
laboratory staff is all wrong on this 
subject. Aluminum is reduced in the 
making of some alloys in the elec- 
tric furnace, such as ferro carbon 
titanium, metallic silicon and the like, 
but never in the case of the metals 
mentioned in the query. We suggest, 
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therefore, that all ingot containing 
aluminum be rejected, for the losses 
caused by that impurity will offset 
the advantage of using ingot. It 


would be better to use ingot copper 
(electrolytis) and virgin tin, lead 
and zinc. 


—€Q QA )p— 
Sand Is Too Fine 


We having trouble making 
bronze bushings, 19 « 22 x 60 inches 
in size. We use a dry sand core well 
vented with coke, and the bushings 
are made in an upright position with 
one gate at the bottom and one gate 
at the center. The gates set 
tangent to the circumference of the 
bushing. We use no risers, but have 
a 14-inch gate pressure. The molds 
are well vented as the sand is tight. 
From all outward appearances the 
castings look fine. The mixture is 
88-10-2 with 4 ounces of 15 per cent 
phosphor copper added per hundred 
pounds. Temperature of the metal 
at the furnace is 2000 to 2150 degrees 
Fahr., and we pour the castings from 
1950 to 2050 degrees Fahr. We use 
copper wire and 500 pounds of bronze 
ingots. We pour from a 2000-pound 
ladle, but have to transfer the metal 


are 


are 


from the furnace to this ladle with 
500-pound ladles. In _ the _ process 
of melting we cover the metal 


with soda ash and borax and in fill- 
ing the 2000-pound ladle 
the metal well covered with 
Our trouble seems to be porosity, the 


keep 


we 


ch arcoa a 


holes in the castings not being close 
together, but in different parts of the 
mostly next the We 
also have this trouble with castings 
that weigh from 1400 to 2000 pounds 
We melt kettle- 


shaped furnace at a 2 


castings, core. 


without a core. in a 
pressure of 
pounds of air. 

A pouring temperature of 1950 de- 
grees Fahr., is considered too low 
for 88-10-2 alloy, the pouring range 


being within the limits 2048 and 2318 


degrees Fahr., according to Car- 
penter and Elam. Common sense has 
to be used in this connection, and 


a casting having 1% inches of met- 


al thickness does not require to be 
no 


poured at a high temperature, 


matter whether it is 88-10-2 or com- 
mon red brass. We raise this ques- 
tion of temperature and bring for- 
ward the ideas of other people as a 
matter of record only. Experiments 
can be carried out with the pouring 
temperature if thought desirable. It 
is our opinion based on experience 
that the difficulty is caused by the 
molding sand having too fine a tex- 
ture, more than anything else. The 
result is that the molten metal fails 
to lie quietly against the mold sides. 
When the holes appear adjacent to 
the core, the latter comes under sus- 
picion, coke filling or no coke filling. 
Many a bronze casting is lost because 
the core sand is too fine in texture. 
While it is not necessary to have 
rocks in the sand, in a large casting 
the fine sand used for ordinary brass 
foundry cores is much too fine. 

We suggest the mold be rammed 
with the following sand: new molding 
sand of no less than No. 3 grade, 
20 parts; sharp sand (not fine as 
silk), 10 parts and finely ground fire- 
clay, or China clay, 2 parts. Mix 
thoroughly together dry, then damp 
to the consistency of molding sand. 
If the mold is dried, even skin dried, 
a facing one inch thick should be 
put next the pattern. Make this by 
mixing some of the molding sand de- 


scribed in the ratio of one part 
flour to 20 sand. With a free open 
sand between the sides of the pat- 


tern and the molding box, the gases 


will be driven away from the liquid 
metal toward the sides of the mold. 
If this part of the mold is made 
strictly airtight, the gases will be 
stopped in their rush to the outer 
air, and will be turned back into 
the metal itself leaving holes. To 
avoid this, tent so that it will be 


easy for the gases to get away from 
the vicinity of the mold. With large 
castings it is sometimes a wise move 
to use basins on top of the molds 
and fit plugs into the sprues so the 
basin can be completely filled before 
the metal enters the sprues. 
The basin then can be kept filled as 
long as the mold is taking metal. 
This ensures against the suction of 
air into the mold by the falling 
stream of metal. 


down 












Part I] 





LOW of 
through a steel 
foundry may be 
likened to a river hav- 


product 


ing its origin at the 
junction of two streams. 
repre 
castings, 


The river is 
sented by the and__ the 
streams are the molding and the fur- 
nace departments. The junction is the 
pouring bay where a separate bay 1s 
provided, but may be the room wher 
the molds are made. In that case th 
molding room will parallel the fm 
nace room but will be more extensiv 
Roth the molding department and th 
furnace department have streams 
which feed them. On the molding side 
is a constant flow of cores, sand, 
flasks, bottom boards, chaplets, and 
gaggers. The main stream flowing to 
the furnace department is composed 
of the materials for the charges, and 
the auxiliary materials, such as re 
fractories, iron ore, fluorspar, splegel 
eisen, silicon pig, ferromanganese, fer- 


ro ilicon, chrome ore, etc. 
Decreases in Volume 


« 


re poured 


\s soon as the molds 
they constitute the main stream and 
begin their course, first to the shake 


out, thence to the rough chipping 


! where the gate ind risers ar 
ver ‘ n f the sand 1S 
knocked I Afte chipping, — th: 
casting go t the annealing ove 
whet th castings receive whatever 
heat treatment is required. After 


ing through the annealing oven 


the flow of product has no furthe 


t n from a raight course, and 
move n a constant tream through 
the sandblast, inspection, chippin 


welding, if needed, final inspection, ac 


eentar and nip} Mepartment 
The stream of castings differs from 
a stream of water in one respect. A 
stream of water increases in volume 
the further it flow from its source, 
being fed by mall streams which 
flow into it and by springs along its 
course. The stream of castings gets 


smaller as it approaches its destina- 
tion, first, the inspection at the rough 
chipping room reveals some castings 
with flaws too serious to permit fur- 
ther work being done on them, and 
















} , « . } \ ) aft . 
they are scrapped. Second, after the 


castings have been cleaned thoroughly 
all flaws are discovered, and some are 
} + 


found which are too seficus to justify 


any attempt to repair them by weld- 


It is the aim of the heads of the 
and melting departments to 
have the stream of castings diminish 
as little as possible. It is nearly al- 
ways the fault of molding operations 
or the quality of steel that causes re- 
many re- 


jections are made because the design 


jections Not infrequently, 


is faulty and it is impossible to make 
a satisfactory 
are made in the pattern. This fault 
usually is not discovered until sev- 


product until changes 


eral castings have been poured, tested, 
and found wanting, causing a loss to 
the producer. 

The plan of the building which 
he s the furnaces should be drawn 
with a view of providing easy acc 
to the constant flow of raw materials 

tock yard, and to permitting 


the empty cars to be taken back to 


the vard to be filled. Adequate sto 
age space within the furnace 1 
here auxilia? materials may | 

stored and taken out as nee with 
least handling loss and expense is 
essentia Resides the advantages of 
segregation which ample storage space 
a it permits instant inventory 


Provide Ample Storage 


That part of the furnace room com- 





y called the platform is found only 
too often to be inadequate. At best, 


work around an open-hearth furnace 


is not pleasant. Operating a _ fur- 
nace to produce a good product re- 
quires some attention aside from ma- 
nipulating the flame and adding por- 
tions of material as conditions require 
it. If working conditions are such that 
great discomfort is felt this atten- 
tion will be given in an inverse ratio. 










Each individual heat 
which a furnace opera- 
tor charges and melts 
down offers a new prob 
lem. Fach heat re 
quires individual at- 
tention, study, thought, 
and manipulation. However all heats 
must be alike when finally put 
into the product. They must rep- 
resent the ultimate of the process 
and the operator’s skill. It hardly 
can be expected that the operator will 
give the metal in the bath his best at- 
tention when the radiated heat almost 
blisters his skin where exposed, and 
he : 


1e can get nothing but foul, hot air 


. ? 
to breathe. 


Fortunately the worst 
of these plants are being modernized 
so that the men operating the fur- 
naces can use their brains while using 
Wherever the comfort 


of the men has been considered it has 


their hands. 


proved to be a paying proposition. 
Reduces Radiation Losses 
Cooling devices should be a _ part 


of the furnace equipment. Not only 


} 


should the door frames and doors bi 
cooled but the walls of the furnace 
should be made 18 inches thick, if 
possible, so radiation will | t 


Walls of this 


more than the 


thickness 


orthodox 


a minimum. 
will cost no 
13-inch wall, but the saving made by 
les radiation lo will offset the 
higher One of the 
sources of heat loss is its flow through 
the furnace walls and r Accord- 


ng to F. T. Harvard this flow de 


initial cost. 


pends on the 


the area of the wall or that part of 


the wall under measurement: on the 


d nce in temperature between the 


two sides of the wall, and on the 


Tere 


modulus of heat conductivity possessed 
by the material composing the wall. 

In considering the construction of a 
melting unit, particular attention will 
be given to dimensions of the various 
parts, and to what is considered best 
n modern furnaces for speed, economy 
of operation, and quality of the prod- 
uct. The discussion will be confined 
to the open-hearth process, and will 
describe a furnace of 25 tons capacity 
vhich is constructed so that 35 tons 
may be made if that large a heat is 
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required. If small heats are desired, 
they also may be made, not however 
without a higher cost per ton of 
product. 

A furnace of 25-35 tons capacity 
should have an overall length of at 
least 52 feet, inside measurement, 
about 22 feet of this to be taken up 
by the hearth proper, and 15 feet at 
each end for the uptakes ‘and the 
slopes leading from the ends of the 
bath to the uptakes and downtakes. 
The reason for the long distance from 
the end of the bath to the tip of 
the burner in an oil burning furnace 
becomes apparent when the flame tem- 
perature is studied. With this con- 
struction the hottest part of the flame 
is at its contact with the bath. This 
is shown in the Fig. 4 which also 
shows how the flame temperature 
diminishes as it approaches the out- 
going end of the furnace. 


Gives Furnace Dimensions 


the furnace 
including the 
hearth should be 
10 feet wide and the walls should 
be 18 inches thick. One foot should 
be allowed for building up banks of 
chrome ore to protect both the back 
wall and the jambs. Therefore, with- 
out encroaching on the bath too much, 
the banks may be built up almost to 
the skew-back, maintained at a small 
material cost with no extra labor cost, 
and the walls will last almost in- 
definitely. Extra cost of heavy walls 
and wide hearth will be paid by the 
saving on fuel and maintenance ex- 
pense which the walls make possible. 

Fig. 5 wall which 
rises at an necessary 


width of 
feet not 


Overall 
should be 15 
buck stays. The 


bridge 
neither 


shows a 
angle 


nor satisfactory in construction for oil 
firigg. Many furnaces are constructed 
along the lines shown, but it would be 
advantageous from several viewpoints 
to have the bridge wall on a horizontal 
plane with the sill plate. 

Dimensions mentioned will allow 
from about 6 to 8 square feet of 
hearth area per ton charged, depend- 
ing on the size of the heats and on 
the thickness of the bottom at the 
sides. The bath at the deepest point 
should be from 18 inches to 28 inches 
which also depends on the size of the 
heats and whether the banks are car- 
ried heavy or light. These questions 
are fundamental to economy of opera- 
tion and the quality of steel produced. 
The distance from the sill line to the 
magnesite brick in the bottom of the 
tap hole should be about 38 inches if 
the maximum sized heats are charged. 
In case small heats are desired, an 
extra course of magnesite brick may 
be used. 

Distance sill line to the 
bottom of the skew back channel 
should be about 5 feet, and the rise 
in the arch of the roof should be about 
21 inches. No ports are required 
with oil fuel so open port construc- 
tion is best. With open port con- 
struction, the roof will be straight 
throughout its length. This type roof 
install than a hip roof 
with a rise each way from. the 
knuckle. It also is easier to repair. 

One feature of furnace construction 
is that the uptakes should be no larger 
than will give a maximum stack effect 
to the incoming air, but must be 
large enough to offer no restriction 
to the waste gases on the down-take 
end. For a furnace of the size dis- 


from the 


is easier to 


cussed converted from a gas to an 
oil fired furnace having two air up- 
takes and one gas uptake (in which 
case the gas uptake would be used 
the same as the air uptake), the di- 
mensions of each opening should be 
about 30 x 40 inches. It is advantage- 
ous to have two slag pockets in the 
oil fired furnace, the same as when 
producer gas is used. Some plants 
have removed the division wall 
tween the slag pockets but it is doubt- 
ful if the advantage gained in con- 
struction cost is really an economy. 

Slag pockets should be the 
length as the inside width of 
furnace; for this construction 
10 feet. Each pocket should be about 
3 feet 6 inches in width. The height 
should be about 10 feet 6 inches to top 
of arch, but if the furnace 
wall is to be flattened out, the pockets 
must be made correspondingly lower, 
either by going deeper or 
arches lower. 
bad feature. 


be- 


same 
the 
about 


bridge 


making the 
The latter may prove a 


Tells 

When the 
open-hearth 
bers 

neath 


of Checker Construction 


engaged in 
cham- 
directly be- 
those days 


author first 
work the checker 
were located almost 
the furnace. In 
it was not uncommon to have a heat 
break out at the end of the bottom 
and run down over the checker cham- 
bers. The chambers’ were 
back until now a fantail flue leads 
from each slag pocket to the cham- 
bers. A bridge wall which rises at 
a sharp angle from the end of the 
slag pockets to the checker chamber 
is in this flue. This in the 
flow of waste gases is supposed to 
cause some of the solid matter 


moved 


change 


car- 
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FROM THE REGENERATORS 


“SECTIONAL VIEW OF THE FURNACE SHOWING THE LENGTH OF THE BURNER TIP AND THE TRAVEL OF THE AIR CURRENT 





ried out of the bath to deposit in the 
pockets instead of on top of the 
checkers. However, the author be- 
lieves that in much of the new con- 
struction of the next few years the 
checker chambers will be moved back 
to somewhere near their old position, 
thus shortening the distance the waste 
gases have to travel after leaving the 
combustion chamber to reach the 
checkers, and, likewise, the distance 
the heated air must travel after leav- 
ing the checkers to reach the com- 
bustion chamber. 
Checker chambers 
dimensions should 


of the following 


prove adequate 


as when the brickwork is new. That 
is, there is no slowing up because of 
impaired draft. Less extra fuel is 
required than would be expected after 
the bridgework wears thin and loss 
of heat by radiation seems greater 
than when the bricks are new. In a 
later article it will be pointed out 
how it is possible to run a campaign 
through with but one week-end shut- 
down for hot repairs. 

In furnace’ construction several 
kinds and grades of brick are used. 
The kinds of brick used in the hearths 
of basic and acid furnaces are fairly 
well standardized. No standardization 


of reversal are 20 minutes, the tem- 
perature of the checkers through 
which the hot gases of combustion 
must pass at time of valve reversal 
will be about 2000 degrees Fahr. 
With present day construction the hot 
gases will have a considerable distance 
to travel before reaching the checker 
chamber and will give up much of 
their heat to the downtakes, slag 
pockets, and fantail flues. 

When the gases finally reach the 
upper surface of the checkers they 
are still several hundred degrees hotter 
than the checker brick. The amount 


of heat the gases give up to the colder 























FIG. 5 


for a furnace that melts 35 tons or 
more. The air chamber should be at 
least 20 feet long, 9 feet wide, 16 
feet deep measuring from the bottom 
to the skew back. This depth will 
allow rider walls of ample _ height, 
and sufficient room over the checkers 
when they are about 9 to 10 feet deep. 
The gas chamber will be the same 
length and depth, but need be only 
about 5 to 6 feet wide. This will 
give a total volume of checkers on 
each end of the furnace of over 3600 
cubic feet. This may seem large and 
a useless outlay, but when it is found 
that most of the brick will last for 
3000 heats, and that campaign after 
campaign may be run without any 
more expense than to clean the check- 
ers and renew a few top courses, it 
can be seen that it pays in the long 
run. 

In addition to the low maintenance 
cost of an elaborate system of check- 
ers, the furnaces work as efficiently 
toward the Jatter end of a campaign 


VIEW OF ANOTHER FURNACE SHOWING THE STEEP BANKS WHICH DO 


NOT 
GENTLER SLOPE 


has been made for checker brick, 
either in regard to kind of brick or 
method of laying them. The exterior 
course of brick which encloses the 
hearth of the basic furnace usually is 
first quality fire clay brick. The 
hearth lining up to the slag line is 
magnesite brick, although chromite 
brick is taking the place of magnesite 
brick for hearth linings in some 
plants. However, they have not had 
sufficient use to determine their effi- 
ciency so far. Neither magnesite nor 
chromite bricks can be used in ex- 
posed walls without some means of 
binding them individually because of 
their tendency to spall under high 
temperatures. 

When the products of combustion 
leave the combustion chamber of an 
open-hearth furnace they are around 
3000 degrees Fahr., a little more or a 
little less depending on the stage of 
the heat, upon the construction of the 
furnace, and upon the efficiency of the 
furnace operator. If the intervals 


GIVE AS 


GOOD RESULTS AS THOSE OF 


bricks will be proportional to the 
time of their passage through them, 
to the intensity of the gases, and to 
the difference between the tempera- 
ture of the gases and that of the 
brick. The rate and degree of trans- 
fer no doubt are augmented by the 
pressure of the gases. 

It is not difficult to perceive how 
the bricks at about 2000 degrees ex- 
tract heat from the gases in contact 
with them when the temperature of 
the gases is around 2700 or 2800 de- 
grees Fahr. However, when the sur- 
faces of the brick become more nearly 
equal in temperature to the gases, 
why do they continue to absorb heat 
from them at what seems an un- 
diminished rate? Both the conductiv- 
ity and the permeability increase with 
the temperature whether it is ob- 
tained in the burning kiln or in the 
furnace wall. Silica brick burned at 
1922 degrees Fahr. has a permeability 
of 3.3 liters per hour. The same 

(Concluded on Page 535) 
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Instructing Apprentice Molders 


Indicates Rudiments of Foundry Practice and Style of In- 
struction on Materials, Methods and Equipment Which Are 
Required by a Boy Entering the Foundry For Training 


IRST and most essential in teach- 
Fine a boy the molding trade is 

to secure a boy who is willing 
to become an apprentice. He should 
be in good health. It is a mistake 
to start a weakling in the foundry. 
Muscle as well as brain is required 
to make a competent molder. Ap- 
prentices without the necessary physi- 
cal qualifications last but a short time. 
Some give it up a short time after 
finishing their apprenticeship because 
of failing health. 

Details of just what the job entails 
can be read to the applicant and his 
reactions noticed. The interest shown 
and questions asked indicate his in- 
terest. Honest interest in the work 
is the most important feature after 
physical qualifications. Many plants 
have compiled job analyses for use of 
the personnel department, drawing 
shop and production department. The 
firm or plant that does this properly 
has laid a foundation for getting men 
to suit the job. Some one has said 
that if the schools both technical and 
commercial had an intimate knowledge 
of service under operating conditions 
they could produce people better fit- 
ted to deliver satisfactory service. 


Begins Training 


An apprentice molder is given a 
kit of tools, shovel, sieve, soft brush, 
pair of bellows, rammers, etc., with 
instructions on how to keep them in 
good shape, so that he may get the 
best and longest service out of them. 

First actual training commences on 
the sand pile. He must be properly 
instructed on how to mix and tem- 
per sand. Wet sand or sand that is 
too dry will produce a bad or inferior 
casting. This also applies to facing 
sand if he uses any. He should also 
be instructed in how, when and where 
to use a vent wire. Many castings 
are lost on account of improperly 
vented molds. 

Thin, light castings require fine 
sand, and a coarser grade if they are 
heavy or thick. This is one of the 
first points on which the apprentice 
should be instructed. If he is allowed 
to dig his own way to knowledge, he 
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will make many failures at the start 
and become discouraged. 

Where the apprentice is called 
upon to mix his own facing sand he 
should be instructed properly what 
sands to use, and proportions of each 
for the work. In the majority of 
foundries, facing sands for the va- 
rious grades of casting are prepared 
in mechanical devices and delivered 
to the molders. Generally the ap- 
prentice does not mix his facing sand 
but he should be taught the why and 
the wherefor, also the function of 
seacoal. For light castings, stove 
parts or hollow ware, the facing 
sand may consist of new sand mixed 
with heap sand, without the addi- 
tion of seacoal. In making fine art 
metal castings, seacoal bolted through 
silk is mixed with the facing sand. 

Green sand in the prepared state 
is wet enough to hold together prop- 
erly when taken in the hand and 
firmly pressed. It should never be- 
come as plastic as mud or wet 
enough to cling to the pattern. If 
it is too wet the molten metal will 
blow or bubble from it, and the cast- 
ing will be ruined. This part of the 
instruction should be considered care- 
fully and impressed upon the ap- 
prentice. 

With the sand prepared and ready 
for use, the next step is to look the 
pattern over and decide on its posi- 
tion in the mold. Some patterns are 
molded nearly all in the drag or bot- 
tom part of flask, while others oc- 
cupy space in the cope or top part. 
This depends on which side is to be 
faced or machined and applies par- 
ticularly to patterns molded in two- 
part flasks without any drawbacks or 
middle parts or in other words, the 
simplest form of molding. 

The snap flask in every day use for 
bench work is examined to see that 
hinges are in good condition and that 
pins fit correctly to bring parts to- 
gether without shifting or overlap 
when mold is closed. The hinged 
snap flask is removed after each mold 
is made and replaced with a slip- 
over jacket. This constitutes the dif- 
ference between a snap flask and a 


permanent or common flask which re- 
mains in place until the casting is 
made. Flasks are made of steel, cast 
iron or wood, fitted together with two 
or more pins. 

A plain pattern is placed on a roll- 
over board inside the drag half of the 
flask. Facing sand is sieved to proper 
thickness over the pattern. Depth is 
governed by thickness of casting to 
be made. Heap sand then is shov- 
eled on top of facing and rammed with 
bench rammers. These are short 
wood rammers with pean at one end 
and butt at the other end. The ap- 
prentice should be instructed how to 
use rammers properly and taught 
not to ram too close to pattern. Sand 
is rammed soft if the casting is thin 
and light, and hard if heavy and 
thick. 

After the drag is properly rammed 
and properly vented, the bottom board 
is put on and if necessary clamps are 
used to hold board and flask together 
until drag is rolled over. Then the 
rollover board is removed and the 
joint or parting made. 


Instructed In Making Partings 


This parting should be made firm- 
ly and accurately. Bad joints. or 
partings look doubly  discreditable 
when casting is turned out with un- 
called for fins on side of casting. 
This may cause it to crack and break 
when it is being chipped. 

Where a number of castings are 
required from the same pattern, a 
false part or match board usually is 
made. The gate pin, sprue or runner 
pin, different names for same object, 
should be placed where it will serve 
the mold to the best advantage. The 
cope or top part of flask is put on, 
filled with sand, rammed and. re- 
moved. 

Wheels and other castings usually 
are poured from the top, although 
at times some wheels, small gears, 
bevels, etc., are poured from the 
bottom through what is known in the 
trade as horn gates—sometimes made 
of lead and bent to form required. 

Many castings have to be fed or 

(Concluded on Page 535) 









HERE is no question whatever 
in regard to the excellent re- 
sults in metallurgical progress 

attained by the foundry chemist in 
the study of the metals, but with the 
chemical analysis of sand the progress 
has not kept pace. No connecting 
link seems to exist between the analy- 
sis of sand and the reduction of losses 
in the foundry. 

The writer has had to the 
analysis of different sands for over 30 
but there not appear to 
be any means of them 
with the foundry reduce 
losses or prevent them. At time 
larger foundries _is- 
sued special chemical specifications 
for the purchase of their sands, but 
any recorded information of scrap re- 
duction never has been given out. 

There has been but little change in 
the study of molding sands since the 
earlier writings of Dr. Moldenke, T. D. 
West, J. W. Keep and A. Sorge Jr. 
Bond was determined by an oblong bar 
of sand pushed across the edge of a 
plate broken by its own weight. The 
length of the end broken off was 
and recorded for compara- 


access 


does 
connecting 


years, 


proper to 
one 


many of our 


measured 
tive strengths. 
Make 
Permeability usually was determined 
by blowing tobacco smoke through the 


Tests 


Sand 


sand in testing cores, etc. 

Strength and moisture generally 
were determined by feel plus the ex- 
perience and judgment of the man 
interested, the molder, upon 
whom is placed the blame for the 
losses which occur, regardless of what 
forms of tests are used or by whom 


most 


made. 

Surface finish of the 
predetermined by the fineness of the 
grain, by feel only. That was a 
in determining permeability. 

From the foregoing paragraphs it 
would appear that the foundryman 
the molder had everything they 
needed to produce good castings as 
far as the sand requirements were 
concerned, but there was, and still ex- 
draw-back. The lack of 
which the 


castings was 
also 


factor 


and 


ists a great 


a common language’ by 





ScRAP CASTINGS 
Indicate Suitability of Molding Sand 


By Eugene W. Smith 





molder or foundryman could convey to 
the purchasing department or execu- 
tives a knowledge of what is needed 


and they in turn could inform the 
producer. 
Sand usually was shipped as _ se- 


lected according to the run of the pit, 
which experience has’ shown varies 
greatly in texture and strengths. This 
made it extremely hard for the man 
in the foundry to obtain uniform re- 
sults, and often resulted in unjust con- 
demnation of good materials and un- 
deserved discredit to the producer. The 
sand producers tried to conform with 
the requirements of the the foundry- 
men at the same time keeping in 
close touch with those engaged in 
research who made it extremely diffi- 
cult at times on account of the many 
changes in standards of selection and 
test methods. 

Study Properties 


the larger producers have 
gone to extreme lengths and consid- 
erable expense in providing improved 
production machinery for creating a 
more uniform material. 

The period from 1923 to 1928 
one of unusual activity in sand studies 
and interest taken by our universi- 
ties, colleges, sand producers, chemists 


Some of 


was 


and foundrymen. 


Numerous papers have been dis- 
cussed by technical associations and 
clubs. An enormous amount of re- 
search work has featured the struc- 


tures of molding sands and their char- 


acteristics, physical and chemical. 
Also test methods for determining 
both. Some of these have been ex- 


tremely valuable to the foundry world 
even if they did nothing more than 
direct attention to the fact that sand 
was an important factor in making 
a good casting. 

Strangely absent from all which has 
been said and done is the question 
of scrap losses in the foundry and how 
far the sand or treatment may be 
held responsible and why? 

Some of the money and time spent 


in research could be devoted to this 
phase of the sand question. Up to 
the present those who have benefited 








most by what has been done are the 
so-called foundry engineer, and some 
who are commercially interested. The 
man in the foundry has been going 
around in circles trying to keep up 
with the many new theories, ma- 
terials and devices offered. He 
not turn to them unless troubled by 


does 


excessive losses. 
Every practical foundryman knows 
when his sand is too wet. That is 


one of the first things he is taught. 
He knows what happens when he 
pours hot metal into it. The moisture 
test is useful only where large bodies 
of the material are tempered 
tinuously as for continuous melting 
practice, and not then if the 
tempering devices are properly devised. 
Permeability tests are useful to the 
sand engineer only in testing new 
sands and the study of artificial 
blending of different sands by those in- 
terested commercially. The’ practical 
foundryntan knows that his sand must 
be sufficiently open to allow free 
escape of the gases from the mold. 
Permeability of a sand while in the 
raw state bears little relation to the 
heap after running the gauntlet of 
hot metal. Ash from and 
other materials, silt and fines from 
the destruction of the bond whether 
natural or artificial, fill the spaces be- 


con- 


even 


seacoal 


tween the grains and destroy the 
permeability. After the novelty of 
the use of test methods wears off, 


the foundryman’s interest gradually 
ceases and he returns to the old stand- 
by the scrap-pile. He investigates 
the individual heaps to find out why 
some heaps are more productive of 
loss than others if the sand used is up 
to the proper standard. 
Various Tests 
Fineness tests are useful only in 
determining the fitness of the sand for 
the character of the castings to be 
made, and the surface finish desired. 
Clay tests principally are for com- 
mercial purposes. The clay content 
in any heap is varying constantly as 
affected by the weights of the cast- 
ings and varying burning out process. 
Clay tests also are useful for labora- 
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tory purposes in the study of the com- 
ponent parts of the material. 


Clay necessarily does not indicate. 


a suitable bond as _ understood in 
foundry parlance. This may be under- 
stood better by considering a clay test 
of a strong bond molding sand. When 
all the clay has been dissolved and 
washed out by the sodium hydroxide 
solution, then thoroughly dried and fol- 
lowed by the fineness test, a portion 
will have passed through the 270 mesh 
sieves. This material, fine enough to 
be colloidal, but not a true colloid, 
is necessary as a distributing medium 
for the clay. This the vital re- 
quirement of any called artificial 
binder. 


is 


so 


Should Test 

Bond study to be of any value to 
the man in the foundry should be car- 
ried on daily in the heap sand. Bond 
is by far the most important element 
affecting the production of good cast- 
If it is in excess in the heap 
when used, scrap will surely follow. 
Also, if the heap is deficient in bond, 
scrap will result. The percentage of 
bond in a heap should only be taken 
new sand for the day has 
been added. This gives the bond con- 
tent of the for the 
day and an advance knowledge of any 
new 
bond 
base 


Daily 


ings. 


after all 


sand succeeding 


necessary increase or decrease of 


sand needed. A _ predetermined 


arrived at as a 


This figure may be 


figure must be 


for bond control. 


determined by testing the sand each 
day for several weeks. 

Make a graph of these tests on 
horizontal lines, with each of the 
spaces between the lines represent- 
ing 2 per cent. Vertical lines and 


spaces should be dated across the top 
as working days of four weeks. Ver- 
tical spaces should be numbered from 
bottom to top 20-22-24-26, ete. Per- 
centage of loss from the correspond- 
e dates marked the bot- 

m. When a two weeks graph has 
been completed, a line drawn through 


is across 


the center will indicate the prede- 
termined bond figure. If this figure 

found too high or too low, and 
scrap is excessive, it is easy to change 
it for stronger or weaker sand as 


the scrap indicated as necessary. 

If the calculation has been made 
properly, a variation up or down from 
this figure 4 per cent should not in- 
but if the test shows 
over 4 per cent, scrap surely will be 
caused by too strong sand. If under 
4 per cent, will “aused by 

» weak sand. This allows a safety 

tor of 8 per cent within which to 


crease loss, 


scrap be 


control the bond in the heap. If the 
determinations have been made ac- 
curately it is possible to have less 
than a 2 per cent variation in bond 
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over an entire month. With all 
other sand conditions equal the scrap 
should be at a minimum. 

To work out this method in any 
foundry, at first may appear confus- 
ing on account of shop conditions 
which seem to interfere, but it will 
simplify itself quickly if carefully fol- 
lowed out and if variations in losses 
each day are compared with the bond 
percentage. 

Make no change in the new 
until actually proven necessary. Classi- 


sand, 





grained sand and heavier bond than 
lighter castings. Light castings usu- 
ally require bond and finer 
grained sand for surface finish. 

All sands should be kept as open as 
posible to allow the gases to escape 
from the mold. The more open the 
sand and the more thoroughly blended, 


less 


the less trouble from moisture or 
scrap losses. 

Fine sand does not always mean 
a fine finish. Greater losses are 
caused by mistreatment of the sand 














fy the castings into four divisions, thanfrom properties of the sand itself. 
Blow Strain - Shrink Sand Misrun Run-ovt 
Crush Slag Shift Broken Dro) Coldshut 
25 T J T Las T Classified Percentage 
-—_-_—-—— + -+ - - + + + + —+ + + 
| | | | | Foundry Loss 2.7FerCent 
Melt 4646.38 Tons 
| Good Castings 3412.18 
Total Scrap 96.02 
Crush 22.3 Per Cent 
Blow 5.8 
Slag ee 
Strain 17.9 
Shift 3.3 
Shrink 3.5 
Broken >.7 
Sanda 4.4 
Drop 1.6 
Misrun 39 
Coldshvt 7 2 
Run-out 0.9 
Total Scrap 2.7 
27 Per Cent General 
Average of Scrap to 
Good Castings 
Not Per Cent to Melt 





A TOTAL AVERAGE LOSS OF 2.7 
light, medium, heavy, extra heavy. 
The bond content of the heaps should 
vary. Heaviest castings require the 
highest bond content in the sand. Do 
not infer from this that four kinds 
of sands are required. One standard 


sand is necessary suited in grain size to 
provide the desired finish to the cast- 
ings. A strong bond control sand hav- 
ing as near the texture and grain 
size of the standard sand as possible 
needed. This is in varying 
quantities, to replace the bond burned 
out or lost in the casting process each 
day; also to overcome the weaken- 
ing effects of core sand, seacoals and 
other materials entering the heaps. 
These at all times should receive close 
attention and be kept at a minimum. 

If a number of heaps are used for 
the same class of work, samples may 


is used 


be taken from each heap and thor- 
oughly blended. A _ single bond test 
will represent the average. If an ex- 


cessive casting loss occurs from any 
particular heap, a test should be 
made from it and compared with the 
average figure. Necessary changes 
then may be made. 


Heavy castings require a_ heavier 
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AND 


CENT 
CAREFULLY ANALYZED 


IS BROKEN DOWN 


Little reference seems to be made by 


those engaged in sand research, to 
the use of so many materials in the 
foundry, which, when used in excess, 
cause a changed condition of the 
sand and the resulting losses for 
which new sand usually is blamed. 
These materials handed down by our 
forefathers include: Talc, coal, flour, 
meal, resin, pitch, core compounds, 
etc. All organic matters from the 
core room also excess sea coal in the 
facings leave an ash in the molding 
sand. Other minerals, fire clays, ce- 
ment, brick dust or like fine ma- 
terials produce a silt which weakens 


the sand and fills between the grains 
thus destroying Ex- 
cess core sands also weaken the sand. 
All the materials mentioned may have 
had a proper place, but some of them 


permeability. 


have outlived their usefulness. Con- 
servation of these materials might 
prove more profitable than reclama- 


tion of unfit sands. 
By a little more intensive study of 


our molding sands, careful selection 
and good treatment, blending and 
tempering, losses should be reduced 


in proportion to the attention given. 
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RECENT article in a na- 
tional magazine dealing in a 


A 


perfectly charming manner 
with a summer tour through the 
county Devon in England led me to 


hunt up a copy of Lorna Doone and 
once more re-read what I always 
have considered one of the most per- 


fect if not the most perfect story 
written in the English language. I 
have read it several times and its 


charm never grows stale. The allur- 
ing prose poetry runs along through 
sunshine and shadow as clear and 
sparkling as the little river Lynn in 
which the boy John Ridd waded in 
search of the elusive roach. 

Never in fiction have I encountered 
a more attractive character than the 
dainty and patrician little lady who 
bloomed in that swashbuckling robber 
roost as sweetly as a lily in a bog or 
a delicate wild rose in a thorny hedge. 

I read the story first at that im- 
pressionable age when every goose is 
a swan, lad, and every lass, a queen 
and I am afraid I spent many prec- 
ious hours that conceivably might 
have been used to better advantage in 
comparing the girls I knew with this 
vision of delight. 

One girl with beautiful brown eyes 
—or, were they gray?—memory is a 
tricky thing—I should remember—| 
looked into them adoringly often 
enough—one girl pushed the incom- 
parable Lorna out of the picture for 
a season, but cruel circum- 
stances, as these poetic fel- 
lows put it so nicely, moved 
her to a far distant city and 
—well—that was that. 
Shortly afterward she mar- 
ried a_ fellow, a_ perfect 
stranger to me, but a man 
for whom I immediately con- 
ceived a violent antipathy. 
He may be an estimable 
citizen, but I always have 
looked upon him as no bet- 
ter than any other of the 
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Doone robbers. However, 
all that is far away and 
long ago and is set down 
merely to indicate how a 
person’s mind will wander into stray 
bypaths unless held in constant check. 
I had no intention of dragging Lorna 
into this discussion. She just floated 
in as naturally as she floated into 
the life of girt Jan Ridd in the early 
part of his story. Well, she can just 
float out again in the present in- 
stance. 

Only in one passage (you will find 
it on page 470 if your edition is the 
same as mine) do I find cause for dis- 
agreeing with friend John in_ his 
homely philosophy. In the event you 
cannot lay your hand on the volume 
I shall quote it for your benefit. 


There are two things, according to 
my experience (which may not hold 
with another man) fitted beyond any 
others to take hot tempers out of 
us. The first is to see our favorite 
creatures feeding, and licking up their 
food and happily snuffling over it, 
yet sparing time to be grateful and 
showing taste and perception. The 
other is to go gardening boldly in the 
spring of the year, without any mis- 
giving about it and hoping the ut- 
most of everything. If there be a 
third anodyne, approaching these two 
in power, it is to smoke good tobacco 
well and watch the setting of the 
moon; and if this should be over the 
sea, the result is irresistible. 

Unfortunately John had an advan- 


tage denied me in associating with 





what he calls our favorite creatures. 







Bill Is Partial to 


Shorter Sessions 


By Pat Dwyer 





ET FOR OVER THE SHOULDER ONE AWAY 








Perhaps he is right. I don’t know 

Sight and sound of a pig snuffling 
and grunting in a trough might 
soothe John’s nerves, but the exhibi- 
tion of a_ two-legged pig going 
through the same performance at a 
table always convinces me that the 
ancient Jewish lawgivers had_ the 
right idea. 

I stand ready at any time to join a 
popular movement having for its ob- 
ject the rounding up of these pests 


and forcing them to jump from a 
high cliff into the sea where it is 
good and deep and infested with 


toothy sharks in large numbers. The 
sharks probably would die in great 
agony, but into the sunniest life some 
rain must fall, and that might be a 
lesson to ’em. So far as my nauti- 
eal knowledge goes they have no 
friends who would miss them. Inci- 
dentally that goes also for other spe- 
cies of sharks. 

On the second count, digging boldly 
in a garden, John and I are as far 
apart as the poles and I don’t mean 
telegraph poles. Of all the nerve 
wrecking, back breaking, muscle 
twisting forms of exercise, commend 
me to a couple of hours with -a spade 
in an arid soil baked as hard as a 
brick and filled with rocks ranging in 
size from a baseball to a billy goat. 

According to the accepted view, the 
specific gravity of a rock is greater 
than that of the surrounding soil and 

yet through some mysterious law 

of nature they always float to 
the top. Every amateur gardener 
is familiar with this phenomenon, 
but up to the present I 
have heard no satisfactory 
explanation. The enthusiast 
goes over his strip of ground 
one day and removes all the 
stones, but on going over it 
again the following day, he 
finds that an entirely new 
supply has floated upward 
from the bowels of the 
earth. I know one foundry- 
man who drags a magnet 
suspended from a_ crane 
through his sand piles at 
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night to remove scrap and gaggers 
and I sometimes wonder if a genius 
some day will invent a similar de- 
vice and method for removing stones 
from the garden soil. Perhaps it can 
be done, but I entertain grave doubts. 
My private opinion, based on bitter 
personal experience is that the under 
ground supply of stones, rocks and 
bowlders is inexhaustible. 

John talks confidently about going 
at the job boldly without misgiving 
and hoping the best of everything. 
Far before John’s time another writer 
said that hope long deferred maketh 
the heart sick. 

Hope is a commendable virtue and 
is said to spring eternal in the human 
breast. All I can say is that the 


amateur gardener has a 
noble hope chest. He sur- 
vives backaches, drouth, 


floods that wash his seeds 
out of the ground and 
neighbor’s chickens’ __ that 
perform the same operation. 
Cut worms eat his young 
cabbages. Striped bugs gnaw 


his potato vines. The sun 
shrivels up his tomato 
plants. The snails and 


robins devour his. straw- 
berries and the corn borer 
makes a hollow mockery of 
the three ears that arrive at 
maturity. He spends $40 in 
cash money and about $573 
in time on what he is 
pleased to call his garden. 
As a net result of this ex- 
penditure he gathers one 
small handful of diminutive 
radishes, half a dozen green 





side. Can’t keep good stones down. 

On the third count, with one slight 
exception, John and I see eye to eye. 
He says: “If there be a third ano- 
dyne, approaching these two in power, 
it is to smoke good tobacco well and 
watch the setting of the moon. If 
this should be over the sea, the re- 
sult is irresistible.” 

John, of course, is speaking of a 
long clay pipe filled with the origi- 
nal pig tail tobacco from Virginia. 
A pipeful smoked slowly and re- 
flectively, as good tobacco should be 
smoked, easily would keep time with 
the sand in an hour glass passing 
from the upper to the lower cham- 
ber. Watching the setting of the 


moon adds just the proper note of 

















where. It mingles with the fresh, 
clean smell of the trees, the aromatic 
odor of the freshly cut boughs form- 
ing one’s couch, the pungent scent of 
wood smoke from the fire and the 
lingering whiffs of bacon and coffee. 

Industrial conditions in John’s day 
differed widely from those which pre- 
vail in this enlightened twentieth cen- 
tury, therefore he knew nothing of 
the pleasure of a stolen smoke en- 
joyed in the privacy of a core oven, 
out in the sand shed, behind the 
cupola, out in the flask yard, under 
a big cope or in the bottom of a pit. 
In fact if I cared to draw invidious 
comparisons and descend into the ver- 
nacular I might say John for all his 
size didn’t know nawthin’. The fore- 
going and other idle reflec- 
tions drifted lazily through 
my mind the other night 
while Bill and I sat com- 
fortably smoking on _ the 
veranda. As an expert 
smoker with a long and 
varied experience, I asked 
Bill if he had any partic- 
ular time and place for en- 





joying a smoke. “Well,” 
said Bill, “I'll tell you. 
That’s a question I can 
answer in four words, the 
same four words being 
namely, to wit, i. e., e. g., 


or what have you, viz: Any 
time, any place! Morning, 
noon or night or any time 
in between is all the same 
to me, 

I have smoked my own 
tobacco, duly bought and 
paid for, while sitting com- 
in front 


strawberries, three carrots, fortably of my 
mostly foliage, a heaping SNIPE SHOOTERS OUT FOR EARLY MORNING PRACTICE own domestic hearth. In 
saucerful of green. peas lean and parlous times I 
and one lonesome tomato about the tranquility, particularly if one is have snaggled butts discarded by 


size of a horse chestnut, shucked. 
To retrieve these treasures he has 
to plunge into a jungle and remove 
by main strength and ferocity, a suf- 
ficient quantity of vegetation to feed 
a flock of elephants for six calendar 
months. The Canada thistles alone, if 
transplanted judiciously would furnish 
a spot of color at each end of every 
tie in the Canadian Pacific railroad 
from St. John to Vancouver. If Mr. 
Beattie wants to take advantage of 
this hint, I am sure he is entirely 
welcome. Who knows? Its adoption 
might exert a profound influence on 
the stream of Scottish immigration! 
Hope springs eternal in the human 
breast. I’ll say it does. The con- 
firmed gardener never gives up until 
he dies—exhausted! The milkman 


finds him some morning stretched out, 
with a spade firmly grasped 
calloused paws 
wheelbarrow 


in his 
and with a heaping 
load of stones by his 
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seated comfortably on a high cliff 
overlooking the ocean or on the fan- 
tail of a freighter crossing Lake Su- 
perior. 

However, I think John is slightly 
in error in placing a limiting factor 
on the places and conditions where 
and under which tobacco can _ be 
smoked to advantage. He was a man 
grown before he acquired the habit, 
therefore he knew nothing of the ex- 
quisite pleasure of lying naked in 
the warm grass above the old swim- 
ming hole, playing mumbletipeg with 
an old jack knife and taking turns 
with other members of the gang in 
smoking a corncob pipe. 

He never lounged lazily and com- 
fortably at night in front of a camp 
fire, in the peace, the comfort and 
stillness of the big woods. In this 
environment the soothing smell of to- 
bacco smoke takes on an aroma, a 
bouquet, a flavor never found else- 








more opulent citizens and have en- 
joyed them just as thoroughly while 
reposing on the brake rods, on the 
floor or the roof of railroad cars 
never designed for passenger trans- 


portation. I have no _ particular 
choice in tobacco, but I will admit 
I have entertained deep resentment, 


at times, for parsimonious citizens 
who smoke their cigars down to the 
last bitter half inch. A man has to 
waste so much precious time gath- 
ering a sufficient quantity to tide him 
over a long day’s ride. Something 
should be done about it.” 

“Those days are gone by,” I re- 
minded him. “The box cars and the 
snipes are a thing of the past, so 
why should you worry?” 

“Oh! Just on general principles,” 
he grinned. “I should like to see a 
law passed defining the limits of a 
butt at 3 inches and making it a mis- 
demeanor on the part of the party of 


’ 
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the first part to employ a pair of 
forceps, a pin or a toothpick as a 
preventative of burned fingers. Surely 
the honest gleaner is entitled to some 
measure of protection in this high 
protection country. 

“Talking about cigars,” Bill con- 
tinued, “my old friend, George Smith 
up in Alpena, Mich., told me of a 
curious incident the other day. George 
comes from that dear ol’ Lon’on and 
he deposes and makes affidavit to the 
effect that this interesting episode oc- 
curred before he bade George V an 
affectionate adieu and set out to seek 
his fortune in the wilds of North 
America. 

“One day during a temporary slack 
spell in the foundry, George and his 
trusty pal, Johnny Holtott, strolled 
down the Strand and took up a strat- 
egic position near the entrance to a 
pub, an effectionate abbreviation for a 
haven of refuge where spiritous and 

are dispensed for the 
comfort of all 
the price, 


malt 
solace 
those who have 


liquors 
and 





most forbearing and patient of all 
God’s creatures, but even a donkey, a 
costermonger’s donkey, has his limi- 
tations. He can be pushed just so 
far. He resents such unwarranted 
familiarities as pushing a_ lighted 
cigar in his furry ear. 

“This ertswhile patient little beast 
of burden converted instantly 
into a boiling personification of a 
cross between a wild cat and a _ buck- 
ing broncho. He lifted his voice in 
one blood curdling screech. Then he 
lifted his hind feet and smashed the 
dashboard out of the cart. Then he 
belted up the street like the devil 
went through Athlone, in a series of 
standing jumps with the contents of 
the cart streaming and hopping in all 
directions. 

“The coster, 


was 


in pop eyed amaze- 
ment, watched him go. Boiling with 
anger he spat on both hands and 
stepped up to Johnny. 

*“ “Wot the bloody ’ell,’ he inquired, 





the inclination and_ the 
necessary degree of thirst. 
Needless to say the first of 
the three factors is the most 
important. The second and 
third factors are optional, 
but the first is absolutely 
essential if one is to enter 
and leave—in peace. 
“George and Johnny, 
decked out bravely in _ holi- 
day attire, stood by the 











cupola have been treated exhaustive- 
ly. As a humble member of the rank 
and file in the foundry industry, I 
modestly suggest ‘The Donkey-Molder 
Relationship Based on Physical and 
Mental Reactions Under Given Con- 
ditions with Copious Foot and Hoof 
Notes’ as the subject for a future 
exchange paper.” 

“You can save your breath,” I said 
“Your suggestion would not even get 
to first base, beg pardon, would not 
be given a place as a substitute on 
the second eleven. There are_ too 
many important subjects to be cov- 
ered for any person to waste his time 
deciding whether you are a member 
of the animal, vegetable or mineral 
kingdom.” 

“Well,” said Bill, “perhaps you are 
right. The foundrymen of the tight 
little island present many points in 
their method of conducting conven 
tions that appeal to me. One is the 
extremely limited number of papers. 
This year I believe the total 
is 14, covering a wide range 
of important phases of the 
casting industry. With this 
program every person can 
get the full benefit of all 
the papers and all the dis- 
cussions. Something that is 
entirely out of the ques 
tion where a long list of 
papers necessitates simulta 
neous 

“The second point, 
that particularly appeals to 


sessions. 


one 








curb, nonchalantly smoking 
perfectos, three for a tanner, 
the while they discussed the weighty 


problem of how to screw an extra 
two bob a week out of the flinty 
boss. A coster leading a donkey at- 


tached to a cart loaded with a mis- 
cellaneous collection of fruit drew up 
to the curb and halted. 

“ ‘Hi sy,’ this gentleman remarked, 
‘would you gents moind keepin’ of a 
heye on this perishin’ blister while Hi 
pops insoide for a glawss of ’arf an’ 
‘arf? H’ill be back in two ticks.’ 

* *Righto,’ Johnny. ‘May I 
have a private word with your friend 
before you step inside?’ 

“ *You may talk ’is bloomin’ hear 
off for hall o’ me,’ the coster re- 
sponded graciously. ‘Hi never hinter- 
feres hin the private conversation 
w’en two of a kind gets together. 
Blimey, yer cawn’t put no more silly 
‘is ’ead, than wot ’e ’as al- 


says 


notions in 
ready.’ 
“Johnny walked around to the far 
side of the moke, placed an arm affec- 
tionately around its neck and then 
under pretense of whispering he 


jammed the lighted end of his cigar 
in the donkey’s ear. 
“A donkey is one of the meekest, 
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TECNICAL TERM PIECE 


WORK OPERATOR 


‘did yer sy to me moke?”’ 

“ ‘That is an old molder friend of 
mine,’ Johnny replied, innocently. ‘I 
told him where he could get a job 


and he rushed away home to get his 
tools!’ 

“Your George is 
you,” I said, “spoofing you, having 
you on, handing you a bit o’ balmy.” 

“Oh! I don’t know,” said Bill. “One 
of the oldest traditions in the 
foundry is that no one ever saw a 
dead molder or a dead donkey. Their 
just alternate from one _ to 
the other and live forever.” 

“T am sorry,” Bill continued. “I 
did not think of it in time. I might 
have asked of the boys in the 
American delegation to bring this sub- 
ject up at the International Foundry 
congress in London. I know several 
able foundrymen over there who are 
perfectly competent to deal with it 
in a comprehensive manner. F. J. 
Cook touched upon it briefly in an 
informal talk at one of the banquets 
held during the Rochester convention 
in 1923. 

“Migration of carbon in iron, col- 
loids in sands and charges in the 


friend kidding 


‘ 


spirits 


one 








DOES HIS STUFF 


that technical ses 
confined to the 
The af- 
excursions to 
and _his- 
foundry 


me, is 
sions are 
hours before noon each day. 
ternoons are devoted to 
places of industrial, 
torical interest. After 
problems foundry problems the 
world and form part of the 


daily routine. A man can study them 


scenic 

all, 
are 
over 


at home or abroad with equal fa- 
cility. 
“A visitor, particularly a foreign 


visitor, wants to see and hear at first 
hand of the things of which 
he formerly only has heard or read 
All, or nearly all, of the _ present 
American delegation are descended 
from British stock with roots struck 
deep through nearly 2000 years in the 
little group of islands in the North 
sea. Their homes are in a new land, 
which they would not exchange for 
homes any place else on earth, but 
curiosity and sentiment are _ potent 
forces and merit recognition. 

“Certainly the visit would 
a visit unless they saw England, 
hoary with age and tradition, city 
and town and smiling country side in 


some 


not be 


all its gorgeous June beauty. Unless 
they saw where the giants of his- 
tory, of science, of arts and letters 
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flourished. Unless they saw the sea 
port towns from which hardy adven- 
turers from Devon, from Biddeford 
and ruddy Appledore sailed Westward 
Ho! when the new world isles were 
young. Unless they saw what Tenny- 
son saw when he wrote:” 
The splendor falls on castle walls 
And snowy summits old in story: 
The long light shakes across the lakes 
And the wild cataract leaps in glory. 


Refractories Company 
Elects Officers 


Harbison Walker Refractories Co., 
Pittsburgh, at the recent annual stock- 
holders meeting re-elected the board 
of directors and named the following 
officers: H. W. Croft, chairman of 
the board of directors; J. E. Lewis, 
president; O. M. Reif, vice president; 
Nin McQuillen, vice president; Ken- 
neth Seaver, vice president; Raymond 
Willey, vice president; P. R. Hilleman, 
secretary and W. Forman Bickel, 
treasurer. G. G. Coolidge has been 
named assistant to the president and 
W. B. Coullie general sales manager. 
Mr. Coolidge was graduated from 
Yale university scientific school in 1904. 
Soon after graduation he became af- 
filiated with the sales department of 
the Harbison-Walker company and 
served in many capacities until 1923 
when he was appointed asistant gen- 
eral sales manager which office he 
held until his recent appointment. Mr. 
Coullie entered the employ of the 
company in 1906 in the sales depart- 
ment in a clerical capacity. He ad- 
vanced until in 1927 he was appointed 
assistant general sales manager, which 
position he held until his recent ap- 
pointment as general sales manager. 
He is vice president of the American 
Refractories institute and a member 
of the American Ceramic society. 


Makes Steel Castings 


(Concluded from Page 528) 
brick burned at 2552 degrees Fahr. 
has a permeability of 241 liters per 
hour. 

From this we may conclude that 
pores of the brick enlarge with each 
increase in temperature. With _in- 
creased porosity the absorption power 
of the brick increases. If this were 
not so it would seem that diffusion 
of heat would diminish as soon as 
the surface of the brick becomes 
heated to a point more nearly in 
equilibrium with the gases than it 
actually does. The absorption of heat 
by the brick seems not to diminish 
until it approaches the _ saturation 
point, which in the case of checker 
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brick depends on the temperature of 
the waste gases and the rate of travel. 

Permeability of silica brick being 
higher than that of fireclay brick, 
should make them more susceptible to 
attack by gases than fireclay brick. 
Both types of brick may be laid in the 
checker chambers so that only the 
narrow sides and ends are exposed to 
the action of the gases. The edges 
and ends are the only part of the brick 
exposed to the gases and erosion 
takes place less rapidly than it does 
when the bricks are laid on edge to 
form both vertical and _ horizontal 
flues. The latter method of laying the 
brick exposes more of the surface 
of the bricks to the hot gases. It 
is believed by many that this factor 
is essential for the absorption of heat 
but the author doubts the truth of 
this. Vertical flues may be cleaned 
out without disturbing the brick, and 
this feature alone is worth consider- 
ing. 


Instructs Apprentices 
(Concluded from Page 529) 
pumped to make them solid. A riser 
is placed at thickest part of casting 
where the metal remains longest soft 
or fluid so that the feeding or pump- 

ing will give best results. 

Sand in the cope must be secured 
by nails, gaggers, etc., to prevent it 
from falling. In a cope with bars 
the sand should be tucked carefully 
under the bars and between the nails 
to make sure they are all firmly in 
place. 

In taking the mold apart, care must 
be observed to avoid any jarring that 
might cause sand in the cope to fall 
out when closing it again. On the 
bench a vibrator may be attached to 
the pattern and set in motion when 
removing the cope also when draw- 
ing pattern from the mold. The cope 
is lifted and set to one side. The 
parting may require a little atten- 
tion on large molds. The cope on a 
small mold should lift perfectly and 
unless some part of the mold has 
been broken, touching up will be a 
waste of time. 

After brushing or blowing § any 
loose sand on the drag and seeing 
that the parting is not disturbed 
sand around the edge of the pattern 
is swabbed before rapping or draw- 
ing pattern from mold. The swab 
may be cotton or hemp rope. For 
light work, a sponge or small brush 
may be used. The pattern now is 
rapped. This sometimes is done by a 
vibrator or rapping bar made from 
a piece of round steel and sharpened 
at the point. 


Care should be taken not to dam- 
age pattern or mold. Many patterns 
are put on gates in quantities and a 
vibrator attached which jars the pat- 
terns without rapping. This 
feature applies particularly to ma- 
chine molding when castings are made 


loose 


on a production basis. 

After the pattern is rapped a small 
spike or screw is used to draw it 
from the mold. If the pattern is pro- 
vided with a draw plate the screw is 
inserted into it. Care must be taken 
not to split pattern if the spike is 
employed to draw pattern. Patterns 
generally are equipped with draw 
plates. 

The face of the mold is examined 
to see if it is firm enough to with- 
stand rush of metal. Sometimes in 
light work a few drops of water from 
the swab or brush will be sufficient. 
Some molds may require a few small 
nails or a firming up with the aid 
of tools. 

This work requires a high degree of 
skill that is not gained in a moment, 
but must be acquired with practice. 
After the mold is finished gates are 
cut in the sand if they are not al- 
ready formed by parts of the pattern. 
Many patterns require special gates. 
Finally the mold is dusted with graph- 
ite facing. Sometimes it is slicked 
but usually the mold is just dusted 
and closed. Weights are set on top 
of the cope and the mold then is ready 
for pouring. 


Institute Committee Goes 
fo Europe 


A committee of three members of 
the board of directors of the Gray 
Iron institute, Terminal Tower build- 
ing, Cleveland, are among the party 
of American foundrymen who are at- 
tending the Third International 
Foundrymen’s congress in London. 
This committee will study the vari- 
ous methods employed in the manu- 
facture of gray iron castings in Eu- 


ropean countries. Members of the 
Gray Iron institute committee are: 
A. E. Hageboeck, Frank Foundries 


Corp., Moline, Ill.; Fred Erb, Erb-Joyce 
Foundry Co., Vassar and Detroit, 
Mich., and William J. Grede, Liberty 
Foundry Inc., Wauwatosa, Wis., and 
Spring City Foundry Co., Milwau- 
kee. 

William J. Mulcahy and Frank R. 
and chief 





formerly secretary 
respectively of the Charles 
South Dearborn 
Metal- 
Mission 


Geis, 
chemist 
C. Kawin Co., 431 
street, Chicago, have opened 
lurgical Laboratories, 604 
street, San Francisco. 


















Readers Comment 





Note—Material appearing under this head 
does not necessarily reflect the opinion of THE 
FOUNDRY or of its editors. 


To THE EDITORS: 

An article in a recent issue of THE 
FOUNDRY entitled “Use Special Flask 
in Stove Shop” is interesting to a 
lot of foundrymen. However, we have 
been using a similarly designed flask 
for a number of years and believe 
that we have improved the arrange- 
ment mentioned. We use a double 
roll-off guide hinge on the drag as 
shown in Fig. 2. One of these double 
roll-off hinges is situated near each 
end of the flask on the long dimen- 
sion. A single-lip offset hinge is at- 
tached to the cope directly above the 
drag hinge and is situated in such a 
manner that it operates on the outer 
finger of the drag hinge. This is il- 
lustrated in Fig. 3. A hinge shown 
in Fig. 4, also is attached to the 
match-plate. This swings on the in- 
side finger of the drag hinge. 

With this arrangement, the cope 
flask, after being rammed, is rolled 
off the match plate on the outside 
finger of the drag hinge. The match 
plate then is rolled off on the inner 
hinge as shown in Fig. 1. After the 
plate has been swung from the mold 
it is withdrawn from the flask. The 
mold then is prepared and closed, the 
cope swinging on the hinge. 

With the arrangement as described 
in the article in THE FOUNDRY only 
shallow lifts or flat work can be 
made in the flask. Our arrangement 
allows any depth of lift to be han- 
dled easily provided it is over the 
center line of the flask away from 
the roll-off side. In cases where the 


lift is on the center line or beyond, 
such as a gear or pulley, with a deep 


FIG. 1—-AFTER THE COPE HAS 

BEEN LIFTED, THE MATCH PLATE 

IS ROLLED OFF AS SHOWN. FIG. 2 

DRAG ROLL OFF HINGE HAS TWO 
FINGERS 









hub, this portion is made loose and 
is taken out after the plate has been 
rolled off. We use this arrangement 
with either plate work or with work 
that has been mounted on hardwood 
boards or steel plates. 

There is one precaution that is nec- 
essary in using this type of flask 
and that is to block up to the hinge 
of the drag or fasten the drag to 
the bottom board with a hook. If this 
is not done the weight of the sus- 
pended cope on the extreme side of 
the drag will act as a lever and lift 
it from the bottom board and spoil 
the mold. 

In addition to the advantages men- 
tioned in the article, this type of flask 
eliminates the need of a helper to 
assist in lifting off the cope and pat- 


tern plate. This helper would be nec- 
essary if lift off type flasks were 
used. The molder with this type 


flask handles the job in its entirety. 
We have used flasks as large as 32 x 
40 ‘nches with great success using 


this arrangemeat. 
W. S. THOMAS, 


Superintendent 
Berks Foundry & Mfg. Co., 
West Hamburg, Pa. 





Made Chilled Iron Bars 


To THE EDITORS: 

Your advice in a recent issue of 
THE FOUNDRY on how to prepare 
splitting plates for gears and pin- 
ions reminded me of an experience 
I had at one time in making some 
chilled bars that had to be cast ex- 
tremely hot. I found the most sat- 
isfactory coating was black shellac 
and lead. In preparing splitting 
plates now I have them well cleaned 
and then painted with black shellac 
from the pattern shop. Dry lead 
then is rubbed on by hand and the 
plates are allowed to stand until the 






hardened before’ the 
With 


coating has 
plates are placed in the molds. 
semisteel or hard iron, these plates 
serve satisfactorily. The metal seems 
to set quickly in the vicinity of the 
plates. Soft iron remains fluid for 
a longer period and therefore imposes 
a more severe endurance test on the 
plates. 
CHARLES PARKER, 

Ansonia, Conn. 


The Foundry Receives 
Honorable Mention 


THE FouNpDRY has been awarded 
honorable mention in a contest re- 
cently conducted by the Associated 
Business Papers to determine the 
A. B. P. publication contributing the 
most definite and outstanding serv- 
ice in the field with which the pub- 
lication is connected. The award to 
THE FOUNDRY was based on the serv- 
ices rendered by this publication in 
the creation of the Gray Iron insti- 
tute to meet a definite need in the 
foundry industry. 


First prize, a bronze medal, was 
awarded Textile World for its con- 
tribution to the success of rayon. 


Honorable mention also was awarded 
Electrical Merchandising for its lead- 
ership in a campaign to safeguard 
appliance users and to Motor World 
Wholesale for its contribution to prog- 
ress in automotive wholesale distribu- 
tion. 


Talks to Foundrymen 

E. Handley, general superintendent 
of foundries for the Chain Belt Co., 
Milwaukee, addressed the regular 
monthly meeting of the Wisconsin 
Gray Iron Foundry group held at the 
Hotel Schroeder, Milwaukee, June 5. 
The subject of his talk was “Gating 
and Pouring of Gray Iron Castings.” 
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FIG. 3—COPE ROLL OFF HINGE 
FITS INTO THE OUTER FINGER OF 
THE DRAG HINGE. FIG. 4—THE 
MATCH PLATE HINGE SWINGS ON 
THE INNER FINGER OF THE DRAG 
HINGE 
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Heat Treats Steel Castings 


On the Heat Treatment of Steel, 
by Marcel Guedras. La Revue de 
Fonderie Moderne, Paris, Feb. 25, 
1929. 

This is the first of a series of 
articles on the heat treatment of steel 
castings, in which the author deals 
particularly with the _ theoretical 
aspect of the subject. The aim of 
heat treatment is to obtain a homo- 
geneous casting with a fine crystalline 
fracture. It is emphasized that be- 
fore case-hardening a casting, it first 
must be rendered homogeneous by 
preliminary heat treatment. For 
steel castings that contain free fer- 
rite, it is recommended to heat at 
between 1562 and 1652 degrees Fahr. 
The duration of the period of heating 
should be about two hours for small 
castings, four hours for medium cast- 
ings. and a longer period for heavy 
castings. It is recommended to cool 
rapidly down to a temperature of 
977 degrees and then to let the cool- 
ing continue slowly. Cooling in the 
furnace results in the formation of 
large crystals. When a steel cast- 
ing is quenched, it should then be 
reheated to a temperature depending 
upon the mode of quenching. 


Makes Monel Metal Castings 


Monel Metal, by W. McCullough, 
Foundry Trade Journal, London, May 
2 and 9, 1929. 

In melting monel metal the author 
states that a 250-pound metal charge 
in a pit furnace can be melted in two 
hours. His procedure is to insert the 
empty crucible in the fire and bring 
it to a bright red heat. It then is 
ifted out and a new bottom of coke 
placed. The crucible is replaced in 
the fire and coke charged around the 
sides. First 1% pounds of manga- 
nese ore is charged in the bottom of 
the crucible. This is followed by the 
small scrap and then ingots. The 
whole charge is placed in the crucible. 
The fire is allowed to burn down and 
then the crucible is eased up to put 
n a new coke bottom. When this 
has burned down, the metal should 
ready to pour. When the metal is 
nelted and raised to the required tem- 
perature for casting, 2 pounds of 
ilicon is added. This acts as a de- 
xidizer and is charged 5 minutes 
before withdrawing the crucible from 
the fire. Immediately after adding 
the silicon, the metal should be 
‘tirred quickly with a rod or skim- 
mer to make sure that the silicon 
s all melted. Before pouring 5 
uunces of magnesium per 250 pounds 
f metal is added for final deoxida- 
tion. Two ounces of this metal is 
idded just before withdrawing the 
rucible and the remainder after it 
Ss withdrawn. 

The author describes molding vari- 
us kinds of castings such as im- 
pellers, nozzie segments, propellers, 
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etc. With nozzle segments a core 
with the gate cut in was placed at 
the bottom. This supplied the metal 
into the blades near the bottom of 
the mold. A riser was placed at 
the side with a heavy feed from the 
top. When the mold is filled pour- 
ing is stopped; the gate covered with 
sand and weighted. Additional met- 
al is poured into the riser which is 
6 to 9 inches high. Impellers -are 
gated from the bottom with several 
inlets. It has one central riser and 
four 1 x 3-inch feeding risers on the 
outer rim. A paddle wheel for a 
sugar refinery weighing about 700 
pounds was run from the bottom, and 
a propeller was run from the top of 
the boss. 

High tensile strength bronze com- 
posed of copper, zinc, ferromanganese, 
aluminum and iron also is described 
with methods of molding and pouring. 
Data on melting gun metal also is 
included. 


Use Centrifugal Action 


“Rotated” Cast Iron, by G. d’Ardig- 
ny. La Revue de Fonderie Moderne, 
Paris, March 25, 1929. 

A method of improving the proper- 
ties of cast iron by rotation of the 
molten bath has been evolved by F. 
Girardet, Saint-Die, Vosges, France. 
The article gives the results of tests 
made throughout the year 1928. The 
method consists in placing a rotating 
forehearth in front of the cupola. 
This forehearth is preheated for 20 
minutes by means of an oil burner. 
It also is heated during the rotation. 
Capacity of the forehearth, which 
originally was 6 tons, has been re- 
duced to 2.5 tons, but during the 
tests it never contained more than 
1.5 tons. The metal runs from the 
cupola vertically along the wall of 
the forehearth. Metal also can be 
tapped direct from the cupola. 

Tests were made with ordinary cast 
iron and with high-duty cast iron. 
The Fremont and Guillery tests were 
used. On ordinary cast iron it was 
claimed that the strength of the ro- 
tated iron increased by about 41 per 
cent over that of the nonrotated iron. 
For high-duty cast iron the increase 
was 20 per cent. Brinell tests were 
reported to give a figure varying 
from 139 to 149 on ordinary, non- 
rotated, iron, and a fixed figure of 
160 on rotated iron, showing that the 
iron was harder and more homo- 
geneous in the second case. On high- 
duty cast iron the figure was 177 
both before and after rotation, show- 
ing that this grade of iron was nat- 
urally homogeneous. 

Chemical analysis showed practi- 
cally no change. Micrographs show 
that the constituents are finer and 
better distributed. It seems that ro- 
tation distributes the pearlite better 
throughout the other’ constituents. 
Certain corrosion tests tend to indi- 
cate that rotated iron is more re- 





sistant to corrosion than iron which 
has not been rotated. It is stated 
that best results are obtained when 
the rotation period is not too long. 
Three or four mintues appear to be 
the maximum. It is proposed to make 
further experiments to determine the 
respective effect of rotation and of 
the heating of the forehearth on the 
qualities of the metal. 


Studies Pouring Temperature Effect 


On the Influence of Pouring Tem- 
perature on White Cast Iron, by 
Ferdinand Busse, Die Giesserei, Dues- 
seldorf, Feb. 22, 1929. 

Depth of chill, particularly in cast 
iron rolls, is an important considera- 
tion, and the author carried on an 
investigation to determine definitely 
the effect of pouring temperature on 
this property. His conclustons follow: 

In the pouring temperature interval 
from 1220 to 1320 degrees Cent. (2228 
to 2408 degrees Fahr.) undercooling and 
crysallization speed increase in the 
outer zones with increasing pouring 
temperature. With hot casting the 
crystallization speed is greater in the 
outer zones than with cold casting; 
in the interior sections the relation 
reverses so that the colder casting 
has the greater crystallization speed 
values. 

Influence of pouring temperature 
upon the chill depth is such that with 
varying silicon content, the greater 
chill depth appears with hot casting 
on one hand, and cold casting on the 
other. This is explained through the 
manner in which the value of crys- 
tallization speed changes respectively 
with hot and cold casting in the 
separate distance intervals from the 
chill plate. 

Depth of the mottled zone grows 
with decreasing pouring temperature. 

With hot casting the crystallization 
speed is so great that only small 
crystal grains can occur. In con- 
sequence the crystals freeze in long 
fine needles and the material becomes 
brittle. With medium and low pour- 
ing temperature the crystal struc- 
ture is more favorable as _ spherical 
grains exist besides the small pine 
tree dendrites. Therefore, the crystal 
structure of medium hot and dull- 
poured iron seems to be more resistant 
toward mechanical bending of the 
body surface. 

An excessively high pouring tem- 
perature seems also as dangerous be- 
cause it shortens the transition from 
the white to the gray zone. 

Connection between the 
temperature and crack formation 
could not be determined. However, 
a stongly chilled material (high pour- 
ing temperature) is a little resistant 
against the resultant strain occuring 
in a cast body. 

A low pouring temperature (1220 
to 1200 degrees Cent.—2228 to 2192 
degrees Fahr.) leads to gas blows in 
the outer zones. 


pouring 
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L @ Lighting the Plant 

IGHT’S golden jubilee, a celebration of the 
fiftieth anniversary of the invention of the in- 
candescent lamp by Thomas A. Edison, now is in 
progress. The program, which is world wide in 
scope and includes practically all related indus- 
tries, will continue throughout the summer and 
according to present plans, will climax on Oct. 21, 
the birthday of the incandescent light. Planned 
primarily “as a tribute to the inventive genius of 
Edison, the jubilee will present clearly the re- 
markable progress that has been made in the 
application of electricity to problems of illumina- 
tion. 


DeveLopMENTs in the design, construction 
and efficiency of the incandescent light have added 
greatly to the comfort and safety of the human 
race. Night finds the home a bright and cheer- 
ful place under the warm glow of numerous lights. 
Factories operate continuously to keep pace with 
demands of the buying public. The night air 
mail roars through the darkness over mountain 
and plain, guided by beacons powered by incan- 
descent lights. The extent to which America 
uses incandescent lights is illustrated by produc- 
tion figures for 1928 which show that 319,000,000 
large size and 240,000,000 small size lamps were 
produced. 


However, the application of the incandescent 
lamp to lighting problems is an exacting science, 
requiring close study. This phase of illuminating 
also has developed greatly, until today, valuable 
information is available on best methods of ap- 
plying lighting equipment to any type of illumi- 
nating problem. In all too many cases, the found- 
ry has lagged in applying modern lighting meth- 
ods, when artificial illumination is required. As 
a result, the efficiency of workmen is reduced, 
the product falls below the standards desired, ac- 
cidents happen and the industry is subjected 
to unfavorable comment. Foundries should make 
more of an attempt to keep pace with progress 
shown on nearly all sides in the application of 
electrical current to industrial lighting. 
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B @ We Live To Learn 

EFORE this issue of THE FOUNDRY is placed 
in the hands of its readers the International 
Foundry congress held in London, June 11 to 15, 
will have finished its sessions. Those in at- 
tendance will have scattered as effectively as the 
leaves of the forest caught up by the lashing 
blasts of October. British foundrymen will have 
returned to their homes and their plants and 
once more will have settled into their ordinary 
routine of living and manufacturing. Foreign 
visitors may remain a few more days in Great 
Britain or cross the Strait of Dover for a more 
or less prolonged tour of several countries on the 
continent of Europe. 


[ RESPECTIVE of their destination, within the 
sound of Bow bells, the clang of shipyards along 
Clydebank, in any of the historic cities of con- 
tinental Europe or in foreign lands beyond the 
sea, visitors will carry away a wealth of recol- 
lections, a nearer and clearer viewpoint and, 
it is safe to say, a broader outlook than when 
they left their homes early in May. Literature 
and correspondence possess a certain educational 
value, but friendly, intimate and personal con- 
tact still holds the premier place as a leveler 
of all real and imaginary differences. 


AMERICAN visitors find themselves at home in 
England where they speak the same language 
and in the majority of instances share a common 
ancestry. On this particular occasion they had 
opportunity of observing two other important 
events besides the foundry congress and exhibition 
in England, and of making comparison with simi- 
lar events as conducted in their own land. A na- 
tional election was held in which the party in power 
was not sustained. In this connection from a 
foundry standpoint it is interesting to note that the 
(probable) incoming chancellor of the exchequer 
is a former iron molder, Arthur Henderson. The 
great English racing classic, the Derby, was run 
a week before the opening of the congress and 
won by a rank outsider. You never can tell, at 
home or abroad. 
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Trade Trends in Tabloid 


PERATIONS of foundries in general for the 
O first five months of 1929 were higher than 

in any similar period during the past ten 
years. For several months malleable foundries 
have been operating between 85 and 90 per cent 
of capacity and gray iron plants have been work- 
ing at a highly satisfactory rate. This condition 
reflects directly the general business situation with 
industrial activity at the highest level on record. 
While slight recessions are noted here and there, 


and weekly car loadings continue above the mil- 
lion mark. Steel casting orders are the highest 
in a number of years. Pig iron production in 
May set an all time record with a daily average 
of 125,757 tons, according to Jron Trade Review. 
The total output for the month was 3,898,461 tons. 
April production totaled 3,663,167 tons. Mer- 
chant iron produced in May totaled 760,814 tons, 
which also is an all time record. Average non- 
ferrous prices for May, according to New York 





foundry business on the whole continues good. 


Slight contractions have developed 
demand resulting in some curtail- 
ment in the production of parts. 
Orders for approximately 8000 
freight cars were placed in May 
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RAW MATERIAL 
June 7, 1929 


Iron 
No. 2 foundry, Valley 


PRICES 


$18.50 


quotations in Daily Metal Trade follow: 


17.523¢c; 


Casting 
electrolytic copper, 18.000c; 
Straits tin, 43.908c; lead 7.000c; 
antimony, 8.938c; aluminum, 
23.90c. Zinc averaged 6.609c, East 
St. Louis, III. 
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Comings and Goings of Foundrymen 


Men of the Industry, Whose Activities Are Making Foundry History 





M. HOFF, seven years foundry 
G foreman of the Columbia 

Steel Corp., Pittsburg, Calif., 
recently was appointed superintend- 
ent of the foundries of that com- 
pany. Mr. Hoff became connected 
with the Columbia Steel Corp. 
in 1918 and previous toe that time was 
with the Wheeling Mold & Foundry 
Co., Wheeling, W. Va. The Columbia 
Steel Corp. is one of the large steel 
foundries in the West, specializing in 
car, marine, hydroelectric and rolling 
mill castings. 

Earl V. Higbie has been appointed 
superintendent of the Stanley Rule & 
Level Co., New Britain, Conn. Austin 
L. Stowell has been made engineer. 

W. H. Stackhouse, president of the 
American Seeding Machine  Co., 
Springfield, O., which recently was 
merged with the Oliver Farm Equip- 
ment Co., Chicago, resigned recently. 

John C. Taylor has been placed in 
charge of sales for all products of 
the Taylor-Wharton Iron & Steel Co., 
High Bridge, N. J., and its subsid- 
iaries effective June 1. 

Randall W. Harper and Siegel Judd 
have been elected members of the 
board of directors of the Sparta 
Foundry Co., Sparta, Mich., manufac- 
turers of piston rings. 

Robert J. Mason, Standard Mal- 
leable Iron Co., Muskegon, Mich., has 
been elected president of the West- 
ern Michigan Purchasing Agents’ as- 
sociation. 

Francis C. Frary, director of re- 
search, Aluminum Co. of America, 
Pittsburgh, was elected president of 
the American Electrochemical society 
at its recent annual meeting held at 
Toronto, Ont. 

A. W. Newby, vice president of the 
Huber Mfg. Co., Marion, O., has been 
elected president. S. E. Barlow, with 
the company for the past 48 years 
and for 25 years its president, be- 
comes chairman of the board. 

Grafton M. Thrasher, Kennedy 
Valve Mfg. Co., Elmira, N. Y., was 
elected chairman of the southern tier 
chapter, American Society of Steel 
Treating, at the annual election held 
recently. 

T. F. Smith, formerly with the 
Dunham Co., Berea, O., has accepted 
a position with the Clover Foundry 
Co., Eleventh and Western avenues, 
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Muskegon, Mich. Mr. Smith took 
charge of the foundry of that com- 
pany on June 1. 

R. E. DeTurk for 11 years identi- 
fied with the Ohio Steel Foundry Co., 
Lima and Springfield, O., and for 
the past four years sales representa- 
tive for that company, has been ap- 
pointed sales manager of the Saw- 
brook Steel Casting Co., Lockland, 
Cincinnati. 


J. Edward Roney recently was 
elected assistant secretary and treas- 
urer of the Detroit Gray Iron 
Foundry Co., Detroit, and William C. 
Roney, president of William C. Roney 
& Co., Detroit investment banking 
house, and Galen Van Meter of E. W. 
Clucas & Co., were made directors. 


L. A. Rowland, for 10 years super- 
intendent of the plow works of John 
Deere & Co., Moline, IIl., has been 
made works manager of the John 
Deere Tractor Co., Waterloo, Iowa. 
His assistant Frank M. Humason 
succeeds him as superintendent at the 
plow works and L. A. Murphy be- 
comes assistant superintendent. 

Friedrich Janssen, prominent Ger- 
man foundryman connected with the 
firm of A. Loewe & Co., Berlin, is 
visiting foundries in the East and the 
Middle West inspecting American 
methods and equipment. His itinerary 
covers a period of approximately three 
months and includes foundries and 
equipment manufacturers plants in 
Detroit, Chicago, Cleveland, Pitts- 
burgh, Cincinnati, Philadelphia and 
Phillipsburg, N. J. 


Changes Personnel 


Carborundum Co., Niagara Falls, 
N. Y., recently made several changes 
among the personnel of the sales de- 
partment. C. J. Steuber, formerly dis- 
trict sales manager at Milwaukee, has 
been appointed to a similar position 
in Detroit. H. E. Kerwin has been 
made district sales manager at Mil- 
waukee succeeding Mr. Steuber. Rob- 
ert Rainnie will take over Mr. Ker- 
win’s former territory in the Chicago 
district. George Harden, formerly a 
member of the sales force covering 
the territory in and around Flint and 
Bay City, Mich., has been placed in 
charge of sales in Germany with 
headquarters at the Deutsche Car- 
borundum Werke, Dusseldorf, Ger- 


many. Mr. Harden’s territory will 
be taken over by J. C. Gallen, formerly 
of the Lansing and Ann Arbor, Mich., 
territory. H. S. Monroe has been ap- 
pointed to take over Mr. Gallen’s 
former territory and Mr. Monroe’s old 
territory will be taken over by Philip 
R. Dumas. 


Newark Foundry Group 
Elects Officers 


The regular monthly meeting of the 
Newark Foundrymen’s association was 
held at the Downtown club, May 22. 
That meeting also was the annual 
meeting at which the officers for the 
ensuing year were elected. The fol- 
lowing officers were chosen: John L. 
Carter, Sacks-Barlow Foundries Inc., 
Newark, president; F. D. Campbell, 
Eastern Steel Castings Co., Newark, 
vice president; J. A. Williamson, Is- 
bell-Porter Co., Newark, treasurer and 
William H. Mantz, Atlas Foundry Co., 
Irvington, N. J., secretary. The fol- 
lowing members were elected to the 
executive committee: David L. Sacks, 
Sacks-Barlow Foundries Inc., Newark; 
G. Hanney, Barnett Foundry & Ma- 
chine Co., Irvington, N. J.; A. E. Bar- 
low, Sacks-Barlow Foundries Inc., 
Newark; A. Dieseroth, Elizabeth 
Foundry Co., Elizabeth, N. J.; V. 
Vandervoert, Watson Machine Co., 
Patterson, N. J.; P. H. Van Duyne, 
Meeker Foundry Co., Newark; Fred 
Reuther, Reuther Bros. Foundry Co., 
Harrison, N. J.; R. B. Flynn, F. L. 
Smidth & Co., Elizabeth, N. J.; W. F. 
Perkins, Worthington Pump & Ma- 
chinery Corp., Harrison, N. J. 

Charles H. Abbott, executive direc- 
tor of the American Institute of Steel 
Construction, was the principal speak- 
er of the evening. The subject of 
his address was “Profit-Minded vs. 
Volume-Minded Selling.” He spoke of 
the weakness of the selling branch 
of American industry and denounced 
the volume-minded salesman who 
bases his sales on the mass produc- 
tion rather than on the justifiable de- 
mand. Such salesmanship results in 
a disturbance and instability in the 
market and in the industry. 

He stated his opposition to price 
cutting and declared that the sales 
price should be obtained by adding a 
reasonable profit to the total sales 
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price. Mr. Abbott said that he fav- 
ored the quotation of casting prices 
on a lump sum basis rather than on 
a price per pound basis. 

V. Gilmore Iden, associated with 
Mr. Abbott, spoke on thegrelief from 
unfair competition by the adoption of 
codes of ethics by different industries 
under the authority of the federal 
trade commission. , 

In the discussion that followed the 
addresses, the selling basis for cast- 
ings was discussed. The discussion 
brought out the fact that some com- 
panies that are consumers of castings 
demand price quotations on the per 
pound basis. That many foundries 
do not know their costs, was em- 
phasized by the statement of an in- 
stance where prices ranged from 4 
to 34 cents per pound on a certain 
job. As proof that some companies do 
know their costs, Charles A. Klaus, 
cost accountant for 12 foundries in the 
Newark district, stated that his clients 
would not accept jobs on which they 
could not make a profit. He also 
mentioned that if jobs were taken and 
found to be unprofitable they were 
given up. 

Many of those present were of the 
opinion that some of the bad price 
quotations had their origin in rule- 
of-thumb bidding. It was stated that 
the salesman should be kept in con- 
stant knowledge of the costs of pro- 
duction and be allowed to go into the 
shop and acquaint himself with con- 
ditions. Remarks also were made con- 
cerning the factors and qualifications 
essential to successful salesmanship. 

Among those members who took 
part in the discussion were the fol- 
lowing: John L. Carter, Sacks-Barlow 
Foundries Inc.; Charles A. Klaus, cost 
accountant; David L. Sacks, Sacks-Bar- 
low Foundries Inc.; J. Reitzel, Eastern 
Steel Castings Co.; Robert E. Moore, 
Flockhart Foundry Co.; David Mc- 
Intosh, Sacks-Barlow Foundries Inc., 
and Samuel F. Dixon, Sacks-Barlow 
Foundries Inc. 


Appoint British Agents 


John A. Smeeton Ltd., engineers, 
15, Victoria street, Westminster, Lon- 
don, S. W.1, have been appointed Brit- 
ish agents by the Badische Maschinen- 
fabrik und Ejisengiesserei, of Durlach 
and Karlsruhr, designers and manu- 
facturers of foundry and plant ma- 
chinery. 


National Engineering Co., 549 West 
Washington boulevard, Chicago, has 
appointed Wells Fargo & Co., Ex- 
press, S. A. Mexico City, exclusive 
representatives for the sale of its 
sand mixers in Mexico. 
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St. Louis Group Holds 
Election of Officers 


St. Louis District Foundrymen’s 
club held its annual election of offi- 
cers at the May 21 meeting of the 
group in the American-Annex hotel, 
Sixth and Market streets, St. Louis. 
The officers elected are as follows: 
Horace R. Culling, Carondelet Foundry 
Co., president; Walter C. Raithel, 
Mound City Foundry Co., vice presi- 
dent; Leo J. Filstead, John C. Kup- 
ferle Foundry Co., all of St. Louis. 
Members of the executive committee 
consist of George Mellow, Liberty 
Foundry Co.; Roy A. Jacobson, Com- 
mercial Foundry Co.; Francis O’Hare, 
Central Brass & Aluminum Co.; H. P. 
Hubbell, Semi-Steel Casting Co., all 
of St. Louis, and Ralph Hill, East St. 
Louis Casting Co., East St. Louis, IIL, 
and Frank Rogers, Excelsior Foundry 
Co., Belleville, Il. 

The meeting was addressed by L. P. 
Robinson, Werner G. Smith Co., Cleve- 
land, on “What Has Become of the 
Foundrymen’s Share of the Ameri- 
can Dollar.” 


Executives Are Advanced 

George A. Bryant Jr., vice presi- 
dent of the Austin Co., Cleveland, 
builder and contractor, has been pro- 
moted to the newly-created position of 
executive vice president. He has ad- 
vanced by successive promotions from 
an early association with the organi- 
zation as a field engineer. J. K. Gan- 
nett was made regional vice president 
of the eastern district with head- 
quarters in New York; A. S. Low, vice 
president of the Chicago district with 
headquarters in that city; and G. W. 


‘Plaisted, vice president of the north- 


western district with headquarters in 
Seattle. All three formerly were man- 
agers of their respective districts. 


- Sells Sand Machinery 


Royer Foundry & Machine Co., 
Wilkes-Barre, Pa., sold sand separa- 
tors and blenders to the following com- 
panies during the month of May: 
American Building Foundry Co., Chi- 
cago; American Steel Foundries, Ver- 
ona, Pa.; Bostick Stove Co., Lapeer, 
Mich.; Cincinnati Milling Machine Co., 
Cincinnati; Elizabeth Street Foundry 
Co., Chicago; Stanley G. Flagg & Co., 
Stowe, Pa.; Fulton Sylphon Co., Knox- 
ville, Tenn.; General Fire Extinguisher 
Co., Auburn, R. I.; Harland Wolff Ltd., 
Engine Works, Belfast, Ireland; John 
Harsch Bronze & Foundry Co., Cleve- 
land; Kerlikowske Bros., Riverside, 
Mich.; Mexico Tramways Co., Mexico 
City, Mexico; Oakland Foundry Co., 


Belleville, Ill.; Progressive Foundry 
Works Inc., Rochester, N. Y.; Railway 
Power & Engineering Corp. Ltd., To- 
ronto, Can.; U. S. Navy Yard, Wash- 
ington, and Whitehead & Kales Co., 
River Rouge, Mich. 





Elected Vice President 


J. S. Tritle, in charge of manufac- 
turing operations of the Westinghouse 
Electric & Mfg. Co., East Pittsburgh, 
Pa., has been elected vice president 
of the company. Mr. Tritle formerly 
was in the contracting business, was 
chief of construction of the St. Louis 
worlds fair and joined the Westing- 
house company in 1903. He rose 
through the sales and merchandising 
divisions of the company until on May 
1, he was placed in charge of opera- 
tions of the entire company. 


Celebrates Anniversary 


R. D. Cole Mfg. Co., Newnan, Ga., 
foundry and machine shop, observed 
during May the seventy-fifth anni- 
versary of its founding. R. D. Cole 
Sr. established the enterprise as a 
small shop in May, 1854, under the 
name of Cole & Barnes. The com- 
pany was incorporated in 1884 as the 


R. D. Cole Mfg. Co. 


Adopts Association Code 


Industrial Furnace Manufacturers 
association held a meeting in Pitts- 
burgh, May 2 and established the 
following objectives for the organiza- 
tion: To promote and further the 
interests of industrial furnace equip- 
ment manufacturers in their engineer- 
ing, manufacturing, sales, patents 
and other problems; to collect and 
disseminate information of value to 
its members for the purpose on at- 
taining improved production, proper 
use and increased distribution of in- 
dustrial furnaces; to increase the 
amount and improve the quality of 
industrial furnaces in industry and to 
appear for its members before the 
legislative committees, governmental 
bureaus and other bodies in regard 
to matters affecting the industry. 


Revise Booklet on Iron 


Bethlehem Steel Co., Bethlehem, 
Pa., is distributing a newly revised 
edition of its booklet entitled, “Mayari 
Pig Iron for Making Better Castings,” 
which first was published in 1923. 
The present edition contains some 
new illustrations and the text has 
been changed to include the latest de- 
velopments and practice in using 
chromium and nickel bearing pig iron. 
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Joseph J. Wilson, for many years 
associated with the General Motors 
Corp., died at his home in Akron, 
N. Y., May 25, at an age of 73 years. 
Mr. Wilson started his career at 14 
years of age when he became a mold- 
er’s apprentice at the Akron Foundry 
Co., Akron, N. Y., in 1870. He served 
in various foundries in New York 
state including Darly & Peek, East 
Aurora, N. Y.; B. W. Payne & Son, 
Corning, N. Y.; Gardner & Sons, Lock- 
port, N. Y., and the Fishell Foundry, 


Oakfield, N. Y. In August, 1882, he 
moved to Ansonia, Conn., where he 
became a molder in the Clemens 


Foundry which a year and a half later 
the Farrel Foundry & 
He held the position of 
of the latter com- 
pany for 12 years. In June, 1902, Mr. 
Wilson entered the automobile field 
when he accepted a position with the 
Leland & Faulkner Mfg. Co., Detroit. 
That company was taken over by the 
Cadillac Motor Car Co. and _ finally 
absorbed by the General Motors 
1909, he was given charge 
Motor Castings Co., 
Flint, Mich., a foundry making cast- 
ings for the Buick Motor Co. In 1918, 
he was placed in charge of the Cadil- 
Buick foundries where he in- 
troduced many important items in 
cylinder casting practice. He 
placed in complete charge of the con- 
struction and operation of the Sag- 
inaw Products Co., central foundry di- 
vision of the General Motors Corp. in 
1918. When that foundry was 
pleted in 1921, he accepted a position 
with Hiram Walker & Sons Metal 
Products Ltd., Walkerville, Ont. He 
retired from active foundry work on 
April 1, 1924, but still retained an in- 
terest in foundry matters through his 
capacity as a consultant. Mr. Wilson 
past president of the Detroit 
association and served 
as vice president of the American 
Foundrymen’s association in the years 
1910-138-14-15. 
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Albert E. Pyott, 60 years old, pres- 
ident and treasurer of the Pyott 
Foundry Co., Chicago, died recently 
at his home in that city. 


G. Evans Avery, since 1919 sales 
manager of the American Metal Prod- 
ucts Co., Milwaukee, died recently from 
the effects of an operation. He 
old. 


was 
53 years 
L. C. 


Diversey 


Primus, office manager of the 
Foundry, Geneva, IIL, 
recently from injuries sustained in an 


died 


accident. 


automobile 
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E. L. Dalton, vice president and 
traffic director of the American Ra- 
diator Co., New York, died May 28 


at his home in Evanston, Ill. He was 
45 years old. 
Albert L. Johnson, 68 years old, 


Naugatuck Valley banker and former 
executive of the Farrel Foundry & 
Machine Co., died at Ansonia, Conn., 


May 31, after a long illness. Mr. 
Johnson was also president of the 
Ansonia Manufacturers’ club. 
Dwight M. Houston, foundry en- 
gineer, International Nickel Co., New 





JOSEPH J. 


WILSON 


York, died at his home at Indianapolis, 


recently at an age of 52 years. Previ- 
ous to his connection with the In- 
ternational Nickel Co., he was em- 
ployed by the Nordyke-Marmon Co., 


He was a graduate of 
Miami college, Oxford, O., and 
known for his research work on the 
application of nickel to gray iron cast- 
ings. 


Indianapolis. 
was 


° 

Arthur Gough aged 78 years, died 
May 24, at Dorchester, Mass., where 
he had made his home since retiring 
from active foundry service several 
years ago. Mr. Gough was a native 
of St. John, New Brunswick and came 
from a long line of foundrymen. He, 
his father and other members of the 
family carried on a foundry business 
in his native city for many years be- 


fore moving to Boston in the late 
nineties. 
Calvin W. Vaughn, 70 years old, 


president of the Vaughn Machinery 
Co., Cuyahoga Falls, O., died recently 
following a heart attack. He was 
born July 11, 1858, in Cuyahoga Falls 
and while attending high school there, 
he began to work part time in the 












machine shop of Turner, Parks & Co., 
predecessors of the company of which 
he later became head. He became 
a machinist’s apprentice, following in 
his father’s footsteps and when the 
latter died#he inherited his interest 
in Turner, Vaughn & Taylor Co. Cal- 
vin Vaughn purchased the interests of 
the others and was elected vice presi- 
dent in 1892, becoming president in 
1895. The name of the corporation 
recently was changed to the Vaughn 
Machinery Co. 


Publishes Simplified 
Practice Bulletin 


Department of commerce, bureau of 
standards, Washington, has published 
a bulletin on the simplified practice 
recommendation skid platforms. 
The booklet contains the names of 
various associations, companies and 
government departments that have ac- 
cepted the recommendation and gives 
of the sev- 


for 


members of 


the names 

eral committees that took part in the 
conference deciding on the practice. 
A history of the project also is in- 
cluded. The later part of the book- 
let is devoted to a discussion of the 


benefits of simplified practices which 
includes a diagram showing the 
operative development of a simplified 


CcOo- 


practice recommendation. 


Good Welds Obtained 

Success in welding monel metal re- 
quires a knowledge of the properties 
of this alloy and of its peculiarities 
under the welding flame. Monel metal 
is an alloy of nickel and copper con- 


taining about 67 per cent nickel, 28 
per cent copper, with 5 per cent of 
other elements such as iron, man- 
ganese, silicon and carbon. When 
new it resembles untarnished nickel. 
Monel metal castings present a _ pe- 


culiar combination of properties. Like 
gray cast iron, the metal is sensitive 
to sudden temperature changes while 
under the welding flame. Conse- 
quently in welding such castings they 
must be preheated carefully, welded 
while hot and allowed to cool slowly. 
Like cast aluminum, monel castings 
have little strength when hot so the 
piece must be supported properly in 
the preheating furnace so that the 
various parts of the casting do not 
collapse or distort under their own 
weight. The casting should be brought 
to an even dull red heat of about 1200 
degrees Fahr. and the temperature 
maintained as steady as possible dur- 
ing the welding. 

In welding this metal a few sim- 
ple precautions must be observed. 
First, a neutral flame should be used. 
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The tip should be one or two sizes 
larger than would be required for 
steel of the same thickness. Cold 
jrawn monel wire or strips cut from 
sheet, should be used as welding rod. 
As a general rule, flux is not re- 
quired. The oxide film that forms 
on the surface of the puddle helps to 
protect the metal underneath from 
further oxidation. Keeping the outer 
envelope of the flame spread over the 
weld area also will aid in excluding 
air. The rod should be melted under 
this skin of oxide and slag. Any par- 
ticles of dirt or foreign matter should 
be worked up into the slag by melting 
underneath them. Then, when the 
weld is built up well above the sur- 
face, as all this type of welds should 
be, grinding will remove all oxide, 
slag and impurities, leaving only good 
sound metal in the weld. 

When the weld is completed cover 
all openings of the preheating fur- 
nace with asbestos paper, close the 
draught holes with sand and allow 
the casting to cool gradually in the 
dying fire. Do not uncover until the 


casting is stone cold. It is most im- 
portant that the annealing process be 
carried out carefully as success de- 
pends largely upon this factor. 


Sand Companies Combine 


The Industrial Silica Corp., Youngs- 
town, O., recently was organized to 
take over the silica sand plants of the 
following companies: The Portage 
Silica Co., Phalanx, O.; Dick Sand Co., 
Franklin, Pa.; Venango Sand Co., 
Franklin, Pa.; Leesburg Silica Sand 
Co., Leesburg, Pa.; Geauga Silica Sand 
Co., Geauga Lake, O.; Dundee plant of 
Ayers Mineral Co., Dundee, O.; Beach 
City Silica Sand Co., Beach City, O.; 
Oliver Silica Sand Co., Massillon, O.; 
Franklin Industrial Co., Massillon, O.; 
Coxey Silica Sand Co., Massillon, O.; 
Massillon Sand & Stone Co., Massillon, 
O.; Corwin Albright Sand Co., Mas- 
sillon, O.; Newman Silica Sand Co., 
Massillon, O.; Everhard Co., Massillon, 
O. At present plants are operating at 
Phalanx, O., Franklin, Pa., Warwick, 


O., Dundee, O., Massillon, O., Barrs 
Mills, O., Geauga Lake, O., and Lees- 
burg, Pa. Headquarters of the cor- 
poration will be in the Stambaugh 
building, Youngstown, O. Operations 
of the corporation will be under the 
direct supervision of E. E. Klooz, 
president, and the sales will be directed 
by Lee R. Farrell, and 
treasurer. 


secretary 


Gives Furnace Data 

Verein Deutscher Giessereifachleute 
(German Foundrymen’s association) 
Berlin, Germany, recently published a 
32-page report on the results of the 
round table held by its committee on 
electric furnaces. The bulletin was 
prepared under the direction of E, 
Kothny, and gives data on the 
and capacity of electric are furnaces 
used in 18 member foundries. In- 
formation presented includes sizes of 
charges, bath dimensions, furnace di- 
mensions above bath, thickness of lin- 
ing and composition, insulating ma- 
terial, current consumption, 


size 


etc. 





What the Foundries Are Doing 


Reflecting the Activities of the Gray Iron, Malleable, Steel and Brass Shops 





The Fisher 
a 2-story 


Brass Co., Bellefontaine, O., 
addition. 

Silver Creek, N. Y., 
has been incorporated to take over the foundry 
conducted by Thompson & Son. 
Chatfield Machine & Foundry Co., 718 Steph- 
Mich., 
Repairs now are being made. 


erecting plant 


Thompson Foundry Inc., 


isiness 


on avenue, Escanaba, recently was 


maged by fire. 


Doylestown Agricultural Co., Doylestown, Pa. 


ecently started production after having been 


idle for 2 years. 
Reliance Iron Works, Alhambra, Calif., is en- 
foundry, room, 


arging the capacity of its core 


ind cleaning room. 
& Machine Co., Irving- 


J., is completing the construction of a 1- 


The Barnett Foundry 
n, N. 
tory addition to its plant. 

Gra-Iron Foundry, Marshalltown, Iowa, recent- 
poured off its first heat. The plant recently 
is completed and at 
The first unit of the new plant of the General 
teel Castings Corp., Eddystone, Pa., is expecced 


present employs 35 men. 


be completed by Oct. 1. 
Doehler Die Casting Co., and Smead 
Toledo, O., 
Estimated 
Foundry, 
has 
feet. 


Prospect 
construct a plant 
about $500,000. 
Fairfield 
plans for a 2-story ad- 
Estimated cost $50,000. 
Iron Foundry, Fairhaven, Mass., 
for a foundry to replace the one 
fire. The company also 


enue, will 


dition. cost is 
Kings avenue, 
amford, Conn., 
50 x 100 
Fairhaven 
as plans 
destroyed by 
ill purchase new equipment. 

Eagle Foundry Co., Belleville, Ill., has let the 
mtracts for three buildings for a new assembly 
lant, to be erected in East St. Louis. The new 
ant will employ 150 men. 

Commonwealth Brass Co., 5781 Commonwealth 
Detroit, plans construction of plant 
Burrows & Eurich, 415 Brainard street, 


County 


tion, 


ecently 


venue, 


idition. 
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are the architects for the new project 


Vermont Construction Co., Burlington, Vt., has 


changed its name to the Vermont Structural 


Steel Corp. There will be no change in manage- 
ment. 

Quality Aluminum Casting Co., 1231 
Waukesha, Wis., has plans for an addi- 
tion, 88 x 105 feet, part of which will be 2-story 


Lincoln 
avenue, 


and basement. 

Calaveras Iron & Steel Co., 
Calif., is installing an electric 
manufacture of 


Camp., 
for the 
castings, 


Angels 
furnace 
abrasive resistant 


grinding balls, liners, etc. from a special metal. 
Marion, O., has bought 
stock of the Power Mfg. 
manufacturer of oil 
president of the 
Rockford Iron Works, 642 Race street, 
ford, Iil., Isaac 
contract for a 2-story 
Holm Page Co., 2117 
Belle City Malleable 
has awarded the 
Nelson & Co., Racine, for a 
addition. 60 x 80 feet. 
James Morrison Brass Mfg. 
street West, Toronto, Ont., 
and will start work 
a 4-story plant addition to cost $160,000. 
Washington Mold Machine & Foundry Co., 
West Beau street, Washington, Pa., has 
awarded contract for constructing a found- 
ry to Hutter Construction Co. (Noted June 1.) 
North Dighton Stove Co., Taunton, Mass., 
practically was destroyed by fire recently. The 
to $100,000. John Crottey 
is treasurer and general manager. 
Fox Grate Bar & Equipment Corp., New 
York, has been incorporated with $30,000 capital, 
by R. H. 7 East Forty-second street, 


Osgood Co., the en- 
Co., of 


engines. Cc. A. 


tire capital 
Marion 
Owen is Osgood Co. 
Rock- 
Patrick president, has awarded 
foundry addition, to 
Kishwaukee street. 
Iron Co., Racine, Wis., 
construction contract to 
2-story plant 
Co., 93 Adelaide 
has taken out a 


permit immediately on 


damage amounted 


Law Jr., 7 


to operate a foundry for production of castings 


William L 
tract 


Anderson has taken title to 15-acre 
in Chicago for an Ohio foundry. Property 
block 109th and 110th 
streets and Burley and Brandon streets. Hodge, 
Nicholson & South LaSalle 
street, represented all parties in the transaction. 
Malleable 
street, Peoria, Ill., has awarded construction con- 
W. M. Allen 
Peoria 


comprises bounded by 


Porter Inc., 231 


Peoria Castings Co., Alexander 
tract for 2-story plant addition to 
Sons & Co., Jefferson 

Columbia Malleable 
Pa., L. 


streets, 


building, 
Castings Co., Columbia, 
R. Zifferer president, Second and Linden 
is completing 
John H. 


Lancaster, Pa., 


plans for a 2-story addi- 


tion. Wickersham, Appel building, 
is engineer. 
Perkins Co., 90 Ingell street, Taunton, 


has incorporated with 


Mass., 


been 200 shares no par 
common stock to engage in general foundry and 
machine shop business, and deal in all kinds of 
castings, etc. Eben Perkins is president. 

Sall Bros., 2320 Kishwaukee street, Rockford, 
Ill., pattern makers, has contract for 
1 and 2-story addition, & Son, 1110 
Tenth street, Emerson, is 
secretary and 

Southern Manganese 
maker of heat and 
castings, has moved its 
the Koppers building, 
been taken. 

Howard Foundries 
has been 
capital to engage in 


awarded 
to Linden 
Rockford. R. L 
treasurer. 

Steel Co., St. Louis, 
alloy 
Pittsburgh, offices to 
where larger 


corrosion resisting 
space has 


2701 


incorporated 


Fulton street, 
with $1,000,000 
general foundry and 
chine shop business, by Richard H 
John P. Shannon and F. C. Howard. 

Mays Auto Parts Inc., 12 Adams street, Pitts- 
field, Mass., has been incorporated with $25,000 
capital to manufacture al! kinds of castings, 
implements, tools, fixtures and machinery. Wood- 


Inc., 
Chicago, 
ma- 
Mather, 





ward J. May, 24 Adams street, is president. 

Glancy Malleable Iron Corp., Waukesha, Wis., 
has completed plans for a 2-story addition cost- 
ing between $75,000 and $100,000, but may defer 
construction until later in the year or early 
in 1930. A. R. Glancy is president. 

Tennessee Stove Works, East Fourteenth and 
Highland Park avenue, Chattanooga, Tenn., 


has plans for plant improvements. Rogers & 


Leventhal Co., East Eleventh street, is archi- 
tect. 
Reliance Bronze & Steel Corp., 77 Dobins 


street, Brooklyn, N. Y., recently placed its found- 
ry in operation. The plant is equipped to make 
castings in monel metal, aluminum, brass, bronze 
O. E. Zenker is vice president. 

Chicago Hardware Foundry Co., 549 West 
Washington boulevard, Chicago, is having plans 
made for a 1-story addition at its North Chicago 
plant. The new structure and equipment will 
cost about $30,000. 

Decatur Castings Co., Ind., 
began the construction of a l-story addition to 
its foundry, 80 x 180 feet. Austin Co., Cleveland, 


and copper. 


Decatur, recently 


has the contract for the new building. James 
Cowan is manager of the plant. 
Corp., 945 West Forty- 


Mid-City Foundry 
ninth place, Chicago, 
with a crane runway and 5-ton, 3-motor over- 
head traveling crane. The work is being done 
by Abell-Howe Co., engineers, 53 West Jackson 


is equipping its foundry 


boulevard, Chicago. 

Clausen, Kruse 
building, Davenport, 
ing bids May 21 on a 1-story plant addition for 
the Davenport Machine & Foundry Co., 1628 
West Fourth street. Cost is estimated at about 
$45,000. 

W. J. Schoenberger Co., 10255 Harvard avenue, 
Cleveland, manufacturer of brass valves and fit- 
tings, which recently purthased property at 
Broadway and Harvard avenues, for expansion 


Kahl 
tak- 


architects 
started 


& Klein, 
lowa, 


purposes will build a foundry next fall, ac- 
cording to W. J. Schoenberger, president. 

Warren Pipe Co. of Mass., Everett, Mass., 

incorporated by Frederick E. Jen- 


has been 
nings, 45 Milk street, Boston, with 5000 shares 
no par value stock to manufacture cast iron 
pipe, castings and fittings, and deal in steel, 
copper, iron ore and other metals. 

Moloch Foundry & Stoker Co., 
Wis., manufacturer of boiler house equipment, 
is about to start work on a foundry addition, 
plans for which were drawn by A. A. Wick- 
land, & Co., 205 West Wacker drive, Chicago. 
No estimate of the cost is as yet available. 

Culvert & Steel Products Co. of Canada Ltd., 
Sarnia, Ont., has been incorporated to carry on 
business as manufacturer and foundryman, with 
$40,000 capital stock. Provisional directors are 
Leonard V. Sutton, Gertrude H. Sinclair, Aileene 
Ritchie, all of Toronto, Ont. 

Minneapolis-Moline Power Implement 
organized with a Delaware charter, has 
pleted its plan of financing and will acquire 
the properties and business of the Minneapolis 
Steel & Machinery Co. and Minneapolis 
Threshing Machine Co., Minneapolis, and Mo- 
line Implement Co., Moline, III. 

Akron Brass Co., Wooster, O., has let contracts 
for a plant addition which is estimated to cost 
about $10,000. The new building will provide 
for a melting room and factory. The 
included one for the con- 
John Schellin 


Kaukauna, 


Co., 
com- 


space 
contracts let also 
struction of a sand storage space. 
is manager. 

Extruded Metal Products Co., Martins Ferry, 
O., will build an addition, 45 x 116 feet, to its 
plant. The new building will be used as a 
brass foundry and the plant now being operated 
will be moved into the new unit. Joseph Mil- 
lard is president and general manager of the 
company. 

Kearney & Trecker Corp., Milwaukee, manu- 
facturer of milling machines, has bought the 
former plant of the Gerlinger Electric Steel 
Casting Co., West Allis, Wis., from the trustees. 
The plant will be used by the Kearney & 


544 


Trecker Corp., and the LeRoi Co., manufacturer 
of gasoline engines, a subsidiary. 

Sparta Foundry Co., Sparta, Mich., has pur- 
chased the local plant and business of the Oil 
Piston Ring Co., manufacturer of piston rings 
for automobile, tractor and airplane engines. 
The Sparta company will consolidate with the 
Piston Ring company and will operate as a sub- 
sidiary. 

Sawbrook Steel Castings Co., Shepherd and 
McWhorter streets, Lockland, Cincinnati, has 
let contracts for an extension to its foundry 
building. The company also has contracted for 
additional foundry equipment which will in- 
crease the capacity of the plant approximately 
50 per cent. 

Unique Lamp & Casting Co., 1948 North Ked- 
vale avenue, Chicago, have moved their plant 
to their new building at 4632 West Fullertown 
avenue. The name of the company also has 
been changed to A. E. Larsen & Co. That com- 
pany specializes in castings for fixtures and 
lamp parts and in novelties. 

Spofford Machine Co. Inc., 
been incorporated with 5000 
value stock to manufacture engines and 
machinery, and as tool makers, brass founders, 
metal workers and boiler makers. Stephen E. 
Spofford, 81 Center street, Lynn, Mass., is 
president. 

Central 


has 
par 
other 


Lynn, Mass., 
shares no 


Detroit, recently 
buildings of the 
Co., 240 Orleans 


Iron Foundry Co., 
formed, has taken over the 
former Detroit Ship-Building 





street, and has installed modern machinery and 
equipment. Production of gray iron castings will 


C. N. White is presi- 
L. B. Middleditch 


be under way by June 1. 
dent and general manager, 
secretary and treasurer. 

Michigan Gray Iron Foundry, recently incor- 
porated, has taken over the business and 
plant of the Marine City Motor Castings Co., 
Marine City, Mich. S. D. Lamkins, of the 
New Haven Foundry Co., is organizer of the 
new company. George Kramer, formerly with 
the Marine City Motor Castings Co., has been 
retained as manager. 

Stove & Range Co., Pittsburgh, has been 
purchased by R. B. Bingay and plans are 


under way for an enlargement of its plant 
Associated with Mr. Bingay will be L. G 
McClintock, E. G. Harrington, and C. A. 
Karthauser, former officials of the Pittsburgh 


Transformer Co., which was controlled by Mr 
Bingay and sold a short time ago to the 
Allis-Chalmers Mfg. Co., Milwaukee. 

Ardent Furnace Co., Blanchester, O., has been 
incorporated for $1500 by William Hagstrum 
Edward Ertle, William Rogers, C. C. Sponsler 
and Clay Watkins to manufacture low pressur 
boilers for steam, hot water and vapor heating 
The company is erecting a building 50 x 10 
feet, which will contain an office, foundry and 
The company is in the market for 
including a trolley sys- 
blower, air compressor 


core room. 
production equipment 
tem, cupola, 


and molding machines. 


elevator, 





New Trade 


Publications 





REVERSING LINESTARTERS—Westinghouse 
Electric & Mfg. Co., East Pittsburgh, Pa., has 
issued a leaflet on the application, operation 
and construction of its reversing linestarters for 
squirrel-cage induction motors. 

RARE EARTHS—Adam Hilger, Ltd., London, 
Eng., has published a pamphlet giving the 
prices and describing a number of pure rare 
earths and metals it can supply for spectroscopic 


and other research purposes. 
STEEL CASTINGS—Nugent Steel Castings 
Co., Chicago, discusses in a current bulletin 


the large tonnage of new material required to 
produce a ton of steel castings and the care 
used to obtain quality. 
AUTOMATIC TEMPERATURE 
C. J. Tagliabue, Brooklyn, N. Y., has issued a 
folder giving information on the necessity of 
maintaining proper temperature control on plate- 
ing baths. Automatic control units made by 
the firm also are described. 
REFRACTORIES—North American 
tories Co., through one of its members, Cres- 
cent Refractories Co., Curwensville, Pa., has 
issued two folders, one giving a list of its 
products and the other gives a discussion of 
heat penetration in refractories by M. C. 
Booze, director of research and tests, Amer- 
ican Refractories institute, Pittsburgh. 
LUBRICATION—E. F. Houghton & Co., Phil- 
adelphia, recently has issued a 56-page booklet 
on lubrication. It gives the theory of lubrica- 
tion, tells why some oils make good lubricants 
and others do not, effects of ditferent factors 
on lubricants and lubrication, how lubricants 
should be applied to different machinery, etc. 
MOTORS—General Electric Co., Schenectady, 
N. Y., recently has published a folder on its 
2 and 3-phase, normal starting torque, full- 
voltage starting, squirrel-cage motors for con- 
tinuous duty. The motors are equipped for 7% 


CONTROL— 





Refrac- 


2 
to 200 horsepower, 600 to 1800 revolutions per 
minute and many other ratings. Operation 
and construction are discussed and illustrated 
as is the control. 

SAND HANDLING EQUIPMENT—-Universal 
System of Machine Moulding & Machinery Co., 


Ltd., 13-15 Wilson street, London, England, has 
and illustrating 
includes 


published a catalog describing 
its sand handling equipment. It 
mills, disintegrators, riddles, rubbing machines, 
core sand mixers, core making machines, ovens, 
various types of tumbling mills and several! 
other different machines. The various machines 
are illustrated and their specifications are given 

HARDNESS INDICATORS—Shore Instrument 
& Mfg. Co., Jamaica, N. Y., recently has issued 
a folder on its constant diameter hardness indi- 
cator. It explains the principles used to design 
the machine and its application to the measuring 
of hardness of various types. The company 
also is issuing a reprint of a paper presented 
before the American Society for Steel Treating 
at Cleveland on the machine. 

SAND HANDLING EQUIPMENT —Link- 
Belt Co., Chicago, has issued a series of 
folders on its sand handling equipment. One 
of the bulletins describes its sand reclaiming 
and shakeout unit 


and two others contain 
descriptions of sand handling 


sand 


installations 
at the plants of the American Manganese 
Steel Co., Burnside and Chicago Heights, III., 


and at the malleable iron division of the 
General Motors Co., Saginaw, Mich. The 
folders are well illustrated. 

COMPRESSORS—Sullivan Machinery Co., 


Chicago, in a 
angle compound 
to diesel 


400 North Michigan avenue, 
current bulletin describes its 
air compressors direct connected 

engines. It describes and illustrates some of 
the details of construction of that type com- 
pressor and also tells some of the factors to 
be considered when the purchase of such a 
machine is contemplated. The bulletin also 
discusses the advantages of oil engine drives 


for compressors. It contains reproductions 
from photographs of many illustrations for 
various purposes and contains a table of 
specifications for that type machine. The 


last two pages of the bulletin are devoted to 
a discussion of vertical type air compressors 
direct connected to oil engines, a list of 
specifications and a reproduction from a photo- 
graph of a typical installation. 
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